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NOTES FOR CMOS DEVICES 


@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS 

Note: 

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and 
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity 
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control 
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using 
insulators that easily build static electricity. Semiconductor devices must be stored and transported 
in an anti-static container, static shielding bag or conductive material. All test and measurement 
tools including work bench and floor should be grounded. The operator should be grounded using 
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need 
to be taken for PW boards with semiconductor devices on it. 


HANDLING OF UNUSED INPUT PINS FOR CMOS 

Note: 

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided 
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence 
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels 
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused 
pin should be connected to Vop or GND with a resistor, if it is considered to have a possibility of 
being an output pin. All handling related to the unused pins must be judged device by device and 
related specifications governing the devices. 


STATUS BEFORE INITIALIZATION OF MOS DEVICES 

Note: 

Power-on does not necessarily define initial status of MOS device. Production process of MOS 
does not define the initial operation status of the device. Immediately after the power source is 


turned ON, the devices with reset function have not yet been initialized. Hence, power-on does 


not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the 
reset signal is received. Reset operation must be executed immediately after power-on for devices 
having reset function. 


Vr4121 and Vrc4172 are trademarks of NEC Corporation. 

Windows is either a registered trademark or a trademark of Microsoft Corporation in the United States and/or 
other countries. 

PC/AT is a trademark of International Business Machines Corporation. 


User's Manual U14386EJ3VOUMO00 3 


The information in this document is current as of July, 2000. The information is subject to change 

without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data 

books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products 
and/or types are available in every country. Please check with an NEC sales representative for 
availability and additional information. 

No part of this document may be copied or reproduced in any form or by any means without prior 

written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document. 

NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of 

third parties by or arising from the use of NEC semiconductor products listed in this document or any other 

liability arising from the use of such products. No license, express, implied or otherwise, is granted under any 
patents, copyrights or other intellectual property rights of NEC or others. 

Descriptions of circuits, software and other related information in this document are provided for illustrative 

purposes in semiconductor product operation and application examples. The incorporation of these 

circuits, software and information in the design of customer's equipment shall be done under the full 
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third 
parties arising from the use of these circuits, software and information. 

While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers 

agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize 

risks of damage to property or injury (including death) to persons arising from defects in NEC 
semiconductor products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment, and anti-failure features. 

NEC semiconductor products are classified into the following three quality grades: 

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products 

developed based on a customer-designated "quality assurance program" for a specific application. The 

recommended applications of a semiconductor product depend on its quality grade, as indicated below. 

Customers must check the quality grade of each semiconductor product before using it in a particular 

application. 

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio 
and visual equipment, home electronic appliances, machine tools, personal electronic equipment 
and industrial robots 

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster 
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed 
for life support) 

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life 
support systems and medical equipment for life support, etc. 

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's 
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not 
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness 
to support a given application. 

(Note) 

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries. 

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for 

NEC (as defined above). 
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Regional Information 


Some information contained in this document may vary from country to country. Before using any NEC 
product in your application, please contact the NEC office in your country to obtain a list of authorized 
representatives and distributors. They will verify: 


¢ Device availability 
¢ Ordering information 


¢ Product release schedule 


¢ Availability of related technical literature 


¢ Development environment specifications (for example, specifications for third-party tools and 
components, host computers, power plugs, AC supply voltages, and so forth) 


¢ Network requirements 


In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary 


from country to country. 


NEC Electronics Inc. (U.S.) 

Santa Clara, California 

Tel: 408-588-6000 
800-366-9782 

Fax: 408-588-6130 
800-729-9288 


NEC Electronics (Germany) GmbH 
Duesseldorf, Germany 

Tel: 0211-65 03 02 

Fax: 0211-65 03 490 


NEC Electronics (UK) Ltd. 
Milton Keynes, UK 

Tel: 01908-691-133 

Fax: 01908-670-290 


NEC Electronics Italiana s.r.l. 
Milano, Italy 

Tel: 02-66 75 41 

Fax: 02-66 75 42 99 


NEC Electronics (Germany) GmbH 
Benelux Office 

Eindhoven, The Netherlands 

Tel: 040-2445845 

Fax: 040-2444580 


NEC Electronics (France) S.A. 
Velizy-Villacoublay, France 

Tel: 01-30-67 58 00 

Fax: 01-30-67 58 99 


NEC Electronics (France) S.A. 
Madrid Office 

Madrid, Spain 

Tel: 91-504-2787 

Fax: 91-504-2860 


NEC Electronics (Germany) GmbH 
Scandinavia Office 

Taeby, Sweden 

Tel: 08-63 80 820 

Fax: 08-63 80 388 
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NEC Electronics Hong Kong Ltd. 
Hong Kong 

Tel: 2886-9318 

Fax: 2886-9022/9044 


NEC Electronics Hong Kong Ltd. 
Seoul Branch 

Seoul, Korea 

Tel: 02-528-0303 

Fax: 02-528-4411 


NEC Electronics Singapore Pte. Ltd. 
United Square, Singapore 

Tel: 65-253-8311 

Fax: 65-250-3583 


NEC Electronics Taiwan Ltd. 
Taipei, Taiwan 

Tel: 02-2719-2377 

Fax: 02-2719-5951 


NEC do Brasil S.A. 
Electron Devices Division 
Guarulhos-SP Brasil 

Tel: 55-11-6462-6810 
Fax: 55-11-6462-6829 
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Major Revisions in This Edition 


Page Description 


Throughout uPD31172 Change of development status (under development — development 
completed) 


p. 48 Modification of description in 3.2.2 (4) Revision ID register (offset address: 0x08) 
p. 124 Modification of description in 11.2.2 Command register (offset address: 0x04) 
p. 154 Modification of description in 11.3.20 HcRhDescriptorA (offset address: 0x48) 
p. 176 Addition of 16.4 Preserving SDRAM Data 
The mark * shows major revised points. 
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INTRODUCTION 


Target Readers This manual is intended for users who wish to understand the functions of the 
Vrc4172 and develop application systems using this chip. 


Purpose This manual is intended to give users an understanding of the architecture of the 
Vrc4172, using the following organization. 


Organization This manual covers the following main contents. 
* Overview 
« Pin functions 
« Address map 
* Internal peripheral functions 


How to Use This Manual It is assumed that the reader of this manual has general knowledge in the fields of 
electrical engineering, logic circuits, and microcontrollers. 


To learn about the functions of the Vrc4172: 
— Read the manual in the order listed in Contents. 


To learn about the electrical specifications of the Vrc4172: 
— Refer to the Data Sheet (published separately). 
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Conventions Data significance: Higher digits on the left and lower digits on the right 


Active low representation: XXX# (# after pin or signal name) 

Note: Footnote for item marked with Note in the text 
Caution: Information requiring particular attention 
Remark: Supplementary information 

Numerical representation: Binary or decimal... XXXX 


Hexadecimal... OXXXXX 
Prefixes indicating powers of 2 (address space, memory capacity): 

K (Kilo) ... 2° = 1024 

M (Mega) ... 2° = 1024” 

G (Giga) .. 2° = 1024° 


T (Tera)... 2° = 1024! 
P (Peta) ... 2°=1024° 
E(Exa) ... 2°=1024° 


Related Documents _ Please read the following related documents in combination with this manual. 


The related documents indicated in this publication may include preliminary versions. 
However, preliminary versions are not marked as such. 


e Device-related documents 


V2 Users Manval 


uPD31172 (Vrac4172) Data Sheet U14388E 


Vr4121 User’s Manual U13569E 
uPD30121 (Vr4121) Data Sheet U14691E 


e USB-related documents (These documents are not handled by NEC.) 
+ OPEN HCI Specification Release 1.0 
« PCI Local bus Specification Revision 2.1 
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CHAPTER 1 OVERVIEW 


This chapter gives an overview of the Vrc4172 (uPD31172). 
1.1 Features 


The Vrc4172 is a companion chip for NEC’s Vr4121 microprocessor. 

The Vrc4172 features on chip a USB host controller, IEEE1284 parallel controller, 16550 serial controller, PS/2 
controller, general-purpose ports (GPIO), programmable chip select function (PCS), and PWM controller (duty 
modulation pulse generation function for LCD backlights). 

The Vrc4172 can directly be connected to the Vr4121, reducing the number of man-hours required for the 
development of Windows™ CE systems. 

The features of the Vrc4172 are as follows. 


¢ Can directly be connected to the Vr4121 
¢ On-chip USB host controller 
« 2USB ports 
* Complies with OPEN HCI Specification Release 1.0 
* Communication with USB devices asynchronous with host CPU 
* Supports full soeed (12 Mbps) and low speed (1.5 Mbps) 
* System clock: 48 MHz 
e On-chip PS/2 controller 
e On-chip IEEE1284 parallel controller 
« ECP, EPP, SPP and P1284 host functions 
e On-chip 16550 serial controller 
e Programmable chip select (PCS):6 
e General-purpose ports (GPIO): 24 
e On-chip PWM controller 
¢ Duty modulation pulse generation function for LCD backlights 
e Supply voltage: Vop = 3.3 +0.3 V 


1.2 Ordering Information 


Part Number Package Internal Maximum Operating Frequency 
uPD31172F1-48-FN 208-pin plastic FBGA (15 x 15) 48 MHz 
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CHAPTER 1 OVERVIEW 


1.3 Vrc4172 Processor 


Figure 1-1 shows the internal block diagram of the Vrc4172 and an example of connection with external 


components. 


Figure 1-1. Internal Block Diagram and External Block Connection Example 


Vac4172 


48 MHz C_) 


Internal PCI bus 


VrR4121 


o 
5 
a 
= 
o 
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> 
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LCD backlight 


PCS (6 bits) 


GPIO (24 bits) 
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CHAPTER 1 OVERVIEW 


1.3.1 Internal block configuration 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


PCI host controller 

The PCI host controller controls access from the system bus to the USB host controller. 

Access to the USB host controller is done using the PCI bus. For this reason, the PCI host controller 
contains PCI configuration registers (PCI host control register). Access to the USB host controller is made 
possible by setting these registers. 


USB host controller 
This controller is a USB host controller that complies with OPEN HCI Specification Release 1.0. It provides 
two downstream ports. 


IEEE1284 parallel controller 
This controller is a parallel interface (host controller) that complies with the IEEE 1284 standard. 


16550 serial controller 

The 16550 serial controller is a serial interface for communication that is compatible with RS-232-C. It 
provides 1 channel each for transmitting and receiving data. This controller is functionally compatible with the 
NS16550D. 


PS/2 controller 
The PS/2 controller performs control of bi-directional data transfer using the PS2CLK and PS2DATA signals. 


PWM controller 
The PWM controller controls the frequency and duty of the modulation pulse for LCD backlights. 


PCS (Programmable Chip Select) 
PCS compares the addresses set in a register with the addresses on the system bus and generates the 
EXCS# signal. The EXCS# signal is low level when the addresses match. 


GPIO (General-Purpose I/O ports) 

GPIO control the GPIO pins. The GPIO pins are 24 general-purpose ports that support both input and output. 
Interrupt request signal input functions can be allocated to these ports, and 5 triggers can be selected: input 
signal changes (rising edge, falling edge, both edges), low level, and high level. 


PMU (Power Management Unit) 

The PMU controls the clock supply and reset for the IEEE1284 parallel controller, 16550 serial controller, 
PS/2 controller, PWM controller, and USB host controller. It also performs enable/disable settings for the 
internal oscillator (48 MHz). 


(10)ICU (Interrupt Control Unit) 


The ICU controls the interrupts for the IEEE1284 parallel controller and the 16550 serial controller. 
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1.3.2 Registers of each unit 
The registers of the various units are listed below. 


Table 1-1. PCI Configuration Cycle Registers 


PCI configuration address register OxOAFF OCF8 
PCI configuration data register OxOAFF OCFC 


Table 1-2. PCI Host Control Registers 


Table 1-3. GPIO Registers 


GPIO (15:0) I/O data register 
GPIO (15:0) I/O setting register 
GPIO (15:0) interrupt enable register 
GPIO (15:0) interrupt register 
GPIO (15:0) interrupt trigger register 
GPIO (15:0) interrupt level setting lower register 


GPIO (15:0) interrupt level setting higher register 
GPIO (23:16) I/O data register 
GPIO (23:16) I/O setting register 
GPIO (23:16) interrupt enable register 
GPIO (23:16) interrupt register 
GPIO (23:16) interrupt trigger register 
GPIO (23:16) interrupt level setting lower register 
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Table 1-4. PCS Registers 


EXCS5MSKH EXCS5# compare address mask higher register 0x1500 10BE 


Table 1-5. PWM Registers 


LCDDUTYEN LCDBAK enable register 0x1500 3880 


LCDFREQ LCDBAK frequency register 0x1500 3882 


LCDDUTY LCDBAK duty register 0x1500 3884 
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Table 1-6. PMU Registers 


SYSCLKCTRL SYSCLK enable register 0x1500 3800 
1284CTRL 1284 parallel clock/reset control register 0x1500 3802 


16550CTRL 16550 serial clock/reset control register 0x1500 3804 
USBCTRL USB clock control register 0x1500 380C 
PS2PWMCTRL PS/2, PWM clock/reset control register 0x1500 380E 


Table 1-7. ICU Registers 


1284INTRQ IEEE1284 parallel controller interrupt control register 0x1500 3808 
16550INTRQ 16550 serial controller interrupt control register 0x1500 380A 


Table 1-8. Parallel Control Registers 


Parallel port data FIFO 0x1500 3830 
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Table 1-9. Serial Control Registers 


Table 1-10. USB Host Control Configuration Registers 


Status register 
Revision ID register 


Class code base address register 0x09 
Class code subclass register 
Class code programming interface register 


Latency timer register 
Header type register 
BIST register 
Built-in self test register 
Subsystem vendor ID register 
Subsystem ID register 
Interrupt line register 
Interrupt mode register 
Min_Ghnt register (burst cycle minimum request time register) 
Max_lat register (bus mastership request frequency register) 
Power management control/status register 
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Table 1-11. Host Control Operational Registers 


Table 1-12. PS/2 Registers 


PS2DATA PS/2 transmit/receive data register 0x1500 3870 
PS2CTRL PS/2 control register 0x1500 3872 
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CHAPTER 2 PIN FUNCTIONS 


2.1 Pin Configuration 


208-pin plastic FBGA (15 x 15) 


Bottom View 


O00 
O00 
O00 
O00 
omexe) 
O00 
O00 
O00 
O00 
O00 
O00 
omexe) 
oene) 
O00 
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O00 
O00 


O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 


OOOOWDOOODOAOOO0O0O0CO0O00 
OOOODDDODOAOOOO0O0O000 
OODODDDVDODOOOO0O0O0C0O00 
OOODODDAOVOOOO0OO0O000 


ABCODEF GHJKLMNPRTU 


ndex mark 


UTRPNMLKJHGFEODCBA 
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CHAPTER 2 PIN FUNCTIONS 


Ta _[ono__[s [sioner [ew [ono [x [orow | 

pre [urorese fos [om [es [pron fre fence 
ERROR# 

fo [ ane fen [ao [rw [sax fu [orow _| 

pmo [o= fore [ron serene fe foro 
LCDBAK 

rarr_[conoy [oe [setectwe [ora [reseed [ui _[orow | 

fer [rscuc [ro [omens fos [reer [ve oro 
PS2INT 

[es [vn [os —[setect [oir wrasia [ws [err 

fe [eusy [os [ano [m1 [roa [uw [excess | 

fer_[aoe foe [ew [re [om fur foe _—+d 

fee [aow oro [aos [He | esene™ wr [reser | 

a 

B10 ULCAS# 

reis_[ono fer _[onom [vw [vm rr _[wowror _| 

per [we fee [eno fs fone fre fuser 


PS2DATA J16 UUCAS# BUSRQ1# 


Notes 1. Leave the A12, A13, G14, G15, and H14 pins open, or input 0. 
2. Be sure to input 0 to the L16 and M16 pins. 


Remark # indicates active low. 
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ee OS 
[es [wren [me | oatics [ve [ve fe [mo 
[ee | onraso [re | ontace [ve | [is [ioe 
[ro [ve [re | onraen [wv _| 


Remark # indicates active low. 
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CHAPTER 2 PIN FUNCTIONS 


Pin Names 


ACK#: 

AD (0:24): 
ARBCLKSEL: 
AUTOFEED#: 


BUSAK (0:1)#: 


BUSCLK: 


BUSRQ (0:1)#: 


BUSY: 

CD (0:7): 
CKE: 
CLKOUT48M: 
CTS#: 

DATA (0:31): 
DCD#: 
DIR1284: 
DN (1:2): 

DP (1:2): 
DSR#: 
DTR#: 
ERROR#: 
EXCS (0:5)#: 
GND: 

GPIO (0:23): 
HOLDAK#: 
HOLDRQ#: 
IEN: 

INIT#: 
INTRP: 
IOCHRDY: 
IOCS16#: 
IOR#: 

lIOW#: 

IRQ: 

LCAS#: 
LCDBAK: 
LCDCS#: 
LCDRDY: 


Acknowledge 
Address Bus 


Arbitration Clock Select 


Autofeed 

Bus Acknowledge 
System Bus Clock 
Bus Request 

Busy 

Centronics Data 
Clock Enable 

Clock Out of 48 MHz 
Clear to Send 

Data Bus 

Data Carrier Detect 
Direction of 1284 
USB D- 

USB D+ 

Data Set Ready 
Data Terminal Ready 
Error 

External CS 

Ground 

General Purpose I/O 
Hold Acknowledge 
Hold Request 

USB Input Enable 
Initialize 

Interrupt 

I/O Channel Ready 
I/O Chip Select 16 
I/O Read 

/O Write 

I/O Request 


Lower Column Address Strobe 


LCD Back Light 
LCD Chip Select 
LCD Ready 


Remark # indicates active low. 
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MRAS (0:1)#: 
OCI (1:2): 
PE: 

PPON (1:2): 
PS2CLK: 
PS2DATA: 
PS2INT: 
RD#: 
RESET: 

RI#: 

ROMCS (2:3)#: 
RTS#: 

RXD: 
SCAS#: 


SCLK: 
SELECT: 
SELECTIN#: 
SMI#: 
SRAS#: 


STROBE#: 
TXD: 
UCAS#: 


ULCAS#: 


USBINT#: 
USBRST#: 
UUCAS#: 


Vop: 
WAKE: 
WR#: 
XIN48M: 
XOUT48M: 
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DRAM Row Address Strobe 


Over Current Interrupt 
Paper End 

Port Power ON 
PS2 Clock 

PS2 Data 

PS2 Interrupt 
Read 

Reset 

Ring Indicator 
ROM Chip Select 
Request to Send 
Receive Data 


Column Address Strobe for 


SDRAM 

SDRAM Clock 

Select 

Select in 

USB System Interrupt 
Row Address Strobe for 
SDRAM 

Strobe 

Transmit Data 

Upper Column Address 
Strobe 

Lower Byte of Upper 
Column Address Strobe 
USB Interrupt 

USB Reset 

Upper Byte of Upper 
Column Address Strobe 
Power Supply Voltage 
Wake Up Interrupt 
Write 

Clock In of 48 MHz 
Clock Out of 48 MHz 


CHAPTER 2 PIN FUNCTIONS 


2.2 List of Pin Functions 


2.2.1 System bus interface signals 
These signals are used when the VR4121 and SDRAM are connected. 


Table 2-1. System Bus Interface Signals (1/2) 


LCDCS# LCD chip select signal. This signal is active when the Vr4121 uses the AD bus and DATA bus 
to perform LCD access. 

RD# VO * Output: Active when the Vrac4172 accesses SDRAM. 
* Input: Active when the Vr4121 reads data from the PCI host bridge of the Vrc4172. 

WR# V0 


* Output: Active when the Vrc4172 performs data write to SDRAM. 
* Input: Active when the Vr4121 performs data write to the PCI host bridge of the Vac4172. 


LCDRDY Ral LCD ready signal. Active when the Vrc4172 is ready to accept access by the Vr4121 to the 
LCD area. 


[iont |__| Stem 10 al Ave ig see sone an USBI eV 
Powe |__| Stem 10 wi sl ce ig acne esc hr Ban USE Vt 
preset | [Smita 
Froosier | © [opanicnasingrenatagnd 
a 
[rowrcd | © [Sriemieraseshnsegueisiral 
Prowoace | 1 [Syiemteewssentiongra! SSS 
Pauskoven |__| Sriemie nneshncegnatsialton eaeraliiman 
Pausacconie | © [Syiemte ee nslesalioereralbuerase 
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Table 2-1. System Bus Interface Signals (2/2) 


INTRP za Interrupt request signal from 16550 serial controller or IEEE1284 parallel controller 


a Interrupt request signal from general-purpose port (GPIO (0:23)) or IEEE1284 parallel 
controller 


USBINT# | oO | Interrupt request signal from USB host controller 
PS2INT | o | Interrupt request signal from PS/2 controller 
BUSCLK za System bus clock 


ARBCLKSEL Signal that selects the clock for system bus arbitration (HOLDRQ# signal control) 
(1: Use internal clock, 0: Use BUSCLK) 


2.2.2 USB interface signals 


Table 2-2. USB Interface Signals 


[Peon i= [0 | UsBrentninponpneraippy comcisgma ———SSSCSCS~S~«* 


OCI (1:2) USB root hub port overcurrent status signal. Make this signal active when the current that 
flows through the Vbus line of the USB bus exceeds the reference value. 
i oe USB buffer input enable signal. Make this signal active to enable an input signal to the USB 
port. 


WAKE Ot | Wakeup interrupt request signal 
SMI# | oO | System interrupt request signal 
USBRST# iz Reset signal to USB block 


2.2.3 IEEE1284 interface signals 


Table 2-3. IEEE1284 Interface Signals 


CD (0:7) | vo | Data signal 
STROBE# ae Data strobe signal 

Acknowledge signal 
BUSY po Busy signal 


[seizar [0 | sep 
Pormiase [0 | Trrserecion sats oupatsora ———SSCSCSCSC~S~S~CS 
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2.2.4 RS-232-C interface signals 
These signals are used during data transmit/receive with the Vac4172 and RS-232-C controller. 


Table 2-4. RS-232-C Interface Signals 


a 
a 
Pose | 1 | onaetnatrsond SSS 


[io (| 0 [Fanart caasars ——SSSSCSCSC~C“~“<SCS*t*~*r 
Parse | 0 [Tanareausgs ——SSSCSCSC~“~S*~“~S~S~S~«* 
fore | © | tehelcoiooeanrapn SSCS 
Poco [1 [owedionaares SSCS 


2.2.5 PS/2 interface signals 


Table 2-5. PS/2 Interface Signals 


PS2CLK PS/2 clock signal 


PS2DATA PS/2 data signal 


2.2.6 General-purpose port signal 


Table 2-6. General-Purpose Port Signal 


GPIO (0:23) General-purpose I/O signal 


2.2.7 General-purpose chip select signal 


Table 2-7. General-Purpose Chip Select Signal 


EXCS (0:5)# hee General-purpose chip select signal 


2.2.8 LCD interface signal 


Table 2-8. LCD Interface Signal 


LCDBAK Le, | LCD backlight control signal 
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2.2.9 Clock signals 
These signals are used to supply clocks. 


Table 2-9. Clock Signals 


XIN48M a sa 48 MHz oscillator input pin. One side of a crystal resonator is connected. 


XOUT48M | Or 48 MHz oscillator output pin. One side of a crystal resonator is connected. 
CLKOUT48M | ee | 48 MHz clock output for FIR of the Vr4121 
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2.3 Pin Statuses 


2.3.1 Status of pins under specific conditions 
Table 2-10 lists the statuses of pins after the Vrac4172 is reset and when HOLDAK# = 1. 


Table 2-10. Statuses of Pins Under Specific Conditions (1/2) 


a 
a a | 
a (| 
aa a aa (ary 
a 
Er 
a 
Ce 
ee 
pee = ae ee 
a 


Remark 0: Low level, 1: High level, Hi-Z: High impedance 
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Table 2-10. Statuses of Pins Under Specific Conditions (2/2) 


Signal Name After Reset When HOLDAK# = 1 
PPON (12) ao 1) Neral ener 


Ca 
cae 
! 

ee 


a 
ee 


Remark 0: Low level, 1: High level, Hi-Z: High impedance 
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2.3.2 External processing of pins and drive performance 
Table 2-11 lists the external processing of pins and their drive performance. 


Table 2-11. External Processing of Pins and Drive Performance (1/2) 


fax Td 
ST YT 
foarweay | Sie 
ficoosh Sd dP 


ROMCS (2:3)# 


oO 
A 
m 


UUCAS# 
ULCAS# 
MRAS (0:1)# 
UCAS# 
LCAS# 
lOR# 
low# 
RESET 
lOCS16# 
IOCHRDY 
HOLDRQ# 
HOLDAK# 
SRAS# 


SCAS# 
BUSRQ (0:1)# 
BUSAK (0:1)# 
INTRP 


USBINT# 
PS2INT 
BUSCLK 


Pull up” 
Pull up” 80 pF 


WOlWOlwlwolwolwlwlwlwlwlwlwolwolwolwolwolwl]w] wo] wo] wo ]ow ]o 
i DO OS OS OS OS OS OS OS 0 0 0 


Note The same specification as for the Vr4121 is used for these pins. If external processing is 


performed for the VrR4121, it does not have to be processed for the Vrc4172. 


Remark 


(—), external processing does not have to be performed. 
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In the case of items for which nothing is specified in the External Processing column 
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Table 2-11. External Processing of Pins and Drive Performance (2/2) 


a 
Ee 
EC 
Peeowe Pe 


a 
[coon «(| ir 
Se 
a a a 


a nT 
ficoawe |e 
faxouras | Sidr 


Note Full-speed mode: 50 pF, low-speed mode: 350 pF 


Remark In the case of items for which nothing is specified in the External Processing column 
(—), external processing does not have to be performed. 
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2.3.3 Recommended connection of unused pins 
Table 2-12 shows the recommended connection of unused pins. 


Table 2-12. Recommended Connection of Unused Pins 


Connection Connection 
faoway iP ~~ iSC 
IEN 


DATA (0:31) Pull down 


Be) 
0 
ao 
c 


LCDCS# WAKE 


U 

Cc 

i= 
To 


Leave open 


Il up SMI# Leave open 


WR# 


U 
c 


| up USBRST# Pull down 


LCDRDY Leave open CD (0:7) Pull down 


ROMCS (2:3)# Pu 
G 
UUCAS# 


STROBE# Pull up 


x 
mi 
= 
ze} 


ACK# Pull up 


BUSY Pull down 


ULCAS# Pull down 


MRAS (0:1)# SELECT Pull down 


U 
c 
c 


UCAS# AUTOFEED# Pull up 


LCAS# 


U 
c 


SELECTIN# Pull up 


IOR# ERROR# Pull up 


lOW# INIT# Pull up 


vU 
m 


RESET DIR1284 Leave open 


lIOCS16# RXD Pull down 


IOCHRDY CTS# Pull up 


HOLDRQ# Leave open DSR# Pull up 


HOLDAK# TX 


is) 


Pull up Leave open 


SRAS# Pull up RTS# Leave open 


SCAS# Pull up DTR# Leave open 


BUSRQ (0:1)# Pull up DCD# Pull up 


BUSAK (0:1)# 


Be) 
a 


Leave open Pull up 


INTRP Leave open PS2CLK Pull up 


Leave open PS2DATA Pull up 


USBINT# Leave open GPIO (0:23) Pull down 


PS2INT Leave open EXCS (0:5)# Leave open 


BUSCLK Pull up LCDBAK Leave open 


ARBCLKSEL Pull down XIN48M Pull up 


DP (1:2) Pull down XOUT48M Leave open 


DN (1:2) Pull down CLKOUT48M Leave open 


Remark Pins for which nothing is specified (—) are always used. 
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The Vr4121 has a 4 GB physical address space. Access to the resources in the Vrc4172 is done via the LCD 
area and the ISA I/O area. The USB host controller in the Vrc4172 accesses the DRAM area via the internal PCI bus 
and the DRAM controller. 


Figure 3-1. Physical Address Space 


System bus System bus Internal 
(Ve4121) (Vr041 72) PCI bus 


OxFFFF FFFF OxFFFF FFFF 
(Mirror image of 
0x0000 0000 to Ox1FFF FFFF area) 
0x2000 0000 
Ox1 FFF FFFF 
ROM area 
(including boot ROM) 


0x1800 0000 
Ox17FF FFFF uk 

; 

system bus I/O area Vac4172 internal 

0x1600 0000 /O area 
OeTSE EERE System bus I/O area (one part only) 
0x1400 0000 (ISA I/O) 
Ox SEF Mirror image of 
0x1200 0000 system bus memory area 
Ox1 (FF FFFF System bus memory area 
0x1000 0000 (ISA memory) 


OxOFFF FFFF OxOAFF FFFF PCI master 
RFU window 
0x0D00 0000 OxOAFF 0000 (VO) 


OxOCFF FFFF 
Va4121 internal I/O area 1 
0x0C00 0000 oe 
OxOBFF FFFF Seah ae 
Ve4121 internal I/O area 2 (memory) 
0x0B00 0000 OxOAxx 0000Nete 1 
OxOAFF FFFF 
LCD/high-speed system bus 
0x0A00 0000 memory area 0x0A00 0000 
OxO9FF FFFF 
0x0800 0000 


OxO7FF FFFF 
DRAM area PCI slave 
window 
(memory) Ox0BO0 FFFF 
0x0000 0000 0x0000 0000 


Notes 1. Set the start address with the memory base address register. 


2. Perform mapping of the PCI space with the memory base address register. 
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3.1 Internal I/O Spaces 


These spaces are used to access internal I/O resources of the Vrc4172 such as the IEEE1284 parallel controller, 
16550 serial controller, PS/2 controller, PWM controller, GPIO (general-purpose I/O port), and PCS (programmable 
chip select). Table 3-1 shows the internal I/O register address spaces. 

All these spaces support only 16-bit access. 


Table 3-1. Internal I/O Spaces 


Remark RFU: Reserved for Future Use 
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3.2 PCI Master Window (Memory) 


This space is used to issue memory access and the PCI configuration cycle to the internal PCI bus in the Vrc4172. 

The address range can be changed, and the start address bits (23:16) are specified with the memory base address 
register bits (23:16) of the PCI configuration space. The end address is OxOAFE FFFF. 

When this space is accessed, an address whose lower 24 bits are expressed by the lower 24 bits of the system 
bus address, and whose higher 8 bits are expressed by the memory base address register bits (31:24) is generated, 
and memory access is issued to the internal PCI bus (except during generation of the PCI configuration cycle). 


3.2.1 PCI configuration cycle 
The PCI configuration cycle uses the PCI configuration address register (OxOAFF OCF8) and the PCI configuration 


data register (OxOAFF OCFC). The access method is based on PCI configuration cycle mechanism 1. 


Table 3-2. PCI Configuration Cycle Registers 


OxOAFF OCF8 PCI configuration address register 
OxOAFF OCFC PCI configuration data register 


The details of these registers are shown next. 
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(1) PCl configuration address register (OxOAFF OCF8) 
(1/2) 


porw | ormw [oe | ore | re | ke { ek | ke [| ek | 
dW 


Number7 Number6 Number5 Number4 Number3 Number2 Number1 Number0 
| Aterisest 90. © or eo = Pe See 
Porn] ss | « | = | «| =“ | ©] » | 
Number4 Number3 Number2 Number1 Number0 Number2 Number1 Number0 
| Mieeteeste|.— 30° =) 0S Pag so | oe So 
jsitpostin | 7 | 6 | os | « | os | oe fos fio 


Bit name Register Register Register Register Register Register RFU RFU 
Number5 Number4 Number3 Number2 Number1 Number0 
paw [aw [rw [aw | mw | aw | mw | a | | 


dc a ee a a 


31 Config EN Configuration cycle enable/disable 
1: Enable 
0: Disable 


30:24 Reserved. Write 0. 0 returned when read. 


23:16 Reserved. Write 0. 0 returned when read. 
(7:0) 


Device Number Device number 
(4:0) 00000: PCI host control register and USB host control configuration register 
Others: Not used 


Function Number Specification of function number 
(2:0) 001: USB host control configuration register 
000: PCI host control register 
Others: Not used 
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(2/2) 


Register Number Specification of register to be accessed 
(5:0) Input the higher 6 bits excluding the lower 2 bits of the register address. For the register 


addresses, refer to Table 3-3 PCI Host Control Registers and Table 11-1 USB Host 
Control Configuration Registers. 


Reserved. Write 0. 0 returned when read. 


This register specifies the PCI configuration cycle enable/disable, device number, function number, and register 


number of configuration cycle. 
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(2) PCI configuration data register (OxOAFF OCFC) 


eitrostion | 15 | ow foe | oe | on fo Te 


Undefined Undefined Undefined Undefined | Undefined | Undefined | Undefined | Undefined 


ee 


Data (31:0) Read data from selected register, write data to selected register 
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3.2.2 PCI host controller 
The PCI host controller controls access from the system bus to the USB host controller. 


The internal PCI bus is used for access to the USB host controller. For this reason, this controller contains PCI 


configuration registers (PCI host control registers). Access to the USB host controller is enabled by setting these 


registers. The PCI configuration cycle registers are used to perform read and write of these registers. 
Table 3-3 lists the PCI host control registers. 


Table 3-3. PCI Host Control Registers 


ee 


The details of these registers are shown next. 


User's Manual U14386EJ3VOUM00 


45 


CHAPTER 3 ADDRESS MAP 


(1) Vendor ID register (offset address: 0x00) 
Bit name Vender Vender Vender Vender Vender Vender Vender Vender 
ID15 ID14 ID13 ID12 ID11 ID10 ID9 ID8 
fos iS SY Si at ines IE ae See eH Se 


Bit name Vender Vender Vender Vender Vender Vender Vender Vender 
ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO 
an ae De (Pe 


arrest | oJ oP 


15:0 Vender ID (15:0) Vendor ID 
0x1033: NEC 
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(2) Command register (offset address: 0x04) 


Bit name Memory /OCycle 
CycleEN EN 


After reset se ae Foe i oe ee 


PCIRSTGO A PCI reset pulse is issued at the rising edge of this bit. 


14 PCLKSTOP PCI clock 
1: Disable 
0: Enable 
ee eee Reserved. Write 0. 0 returned when read. 


MemoryCycleEN Memory cycle 
1: Enable 
0: Disable 


\/OCycleEN I/O cycle 
1: Enable 
0: Disable 
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(3) Status register (offset address: 0x06) 


eitrostion | 16 | ow foe | oe Po ft Te 


Bit name RFU RFU Received Received RFU RFU RFU RFU 
Master Target 
Abort Abort 


porew | ok | ok | ew | ow [ok | ok | rk | oe 
arrest | 0 To fT oo | oe To To Po 


Taw [oa [a [a |e |» [| w | we | a | 


arrest | oo | oP oP 


Bit Poston Function 
15:14 | RFU Reserved. Write 0. 0 returned when read. 


ReceivedMaster When this bit is 1, this indicates that the PCI host controller has acknowledged that the 
Abort master is in the abort status. 
This bit is cleared by writing 0 to it by software. 


ReceivedTarget When this bit is 1, this indicates that the PCI host controller has acknowledged that the 
Abort target is in the abort status. 
This bit is cleared by writing 0 to it by software. 


Reserved. Write 0. 0 returned when read. 


(4) Revision ID register (offset address: 0x08) 
Bit name Revision Revision Revision Revision Revision Revision Revision Revision 
ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO 


R/W 
arerreset | oT oo fT oe Pe Pe 


Revision ID (7:0) Revision ID 


0x03: Revision 3 
0x00: Revision 1 and 2 
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(5) Memory base address register (offset address: 0x10 to 12) 


MBAR31 MBAR30 MBAR29 MBAR27 MBAR26 MBAR25 MBAR24 


MBAR23 MBAR22 MBAR21 


Peeve |u| wa 


[eens |u| awa 


Indicates the start address (23:16) of the memory space. 
oe a ec | 


This register sets the start address and the PCI address of the PCI master window (memory). MBAR (31:24) 
correspond to bits 31 to 24 of the PCI address. 


PCI memory address (31:2) = MBAR (31:24) + CPU address (23:2) 


MBAR (23:16) sets from where the PCI master window (memory) starts in the LCD space. 
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(6) Control register (offset address: 0x50) 


(1/2) 
Tar] a [= |= | |» |= |= [a 
[ avane [aru | seco | szesr | sueso | aru | owese | szeor | omen 
aw fe | aw | aw | ew | a | ww | aw | ww 


a a a a a 


aw [| rw | aw | ew | m | ww | aw [ ww 
Paves [of e |» |e ||» [| o |] 0 


Taran s [= [* |e] ]» [|]. 
DIV1 DIVO 

ae ee ee ee ee 

jp Atereset | of oP i i 


poew fork [ re | oe form | ek | rk | ew | pw | 
arrest | oT oT oe Pe PP 


ee 
DRAM size of Bank3. Same value as SIZE3 (2:0) of RAMSIZEREG register of VR4121. 
ae 
DRAM size of Bank2. Same value as SIZE2 (2:0) of RAMSIZEREG register of VR4121. 
ee 
DRAM size of Bank1. Same value as SIZE1 (2:0) of RAMSIZEREG register of VR4121. 
ee 
DRAM size of Bank0. Same value as SIZEO (2:0) of RAMSIZEREG register of VR4121. 
a a oC 
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(2/2) 


PCICLKDIV (1:0) PCI clock divide ratio 
11: RFU 
10: 48 MHz/1.5 
01: 48 MHz/2 


00: 48 MHz/3 


Reserved. Write 0. 0 returned when read. 
EXTM64 Same value as EXT_DRAM64 bit of BCUCNTREG3 register of VR4121. 


| oo M64SEL Same value as DRAM64 bit of BCUCNTREG1 register of VR4121. 
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3.3 PCI Master Window (I/O) 

This space is used to issue I/O access to the internal PCI bus in the Vac4172. 

The address range is fixed to the 64 KB area from OxOAFFO000 to OxOAFF FFFF. 

When this space is accessed, an address consisting of the lower 16 bits of the system bus address padded with 
Os to form a 32-bit address is generated and I/O access is issued to the internal PCI bus. 


3.4 PCI Slave Window (Memory) 


When the PCI memory cycle address issued by the USB host controller is in this space, the Vrc4172 performs 
access to SDRAM. The addresses on the internal PCI bus are used as is as the addresses for SDRAM. 
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CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


GPIO controls the GPIO pins. The GPIO pins are 24 general-purpose ports that support both input and output. 
Interrupt request signal input functions can be allocated to these ports, and 5 triggers can be selected: input signal 
changes (rising edge, falling edge, both edges), low level, and high level. Notification is done via the IRQ pin. 

When these pins are not used as interrupt requests, a low-level or high-level signal can be output by writing to the 
register corresponding to each pin. Moreover, the status of the signal input to each pin can be known by reading the 
contents of the corresponding register. 


4.1 Register Set 
Table 4-1 lists the GPIO registers. 


Table 4-1. GPIO Registers 


GPIO (15:0) I/O data register 

GPIO (15:0) I/O setting register 

GPIO (15:0) interrupt enable register 

GPIO (15:0) interrupt register 

GPIO (15:0) interrupt trigger register 

GPIO (15:0) interrupt level setting lower register 


GPIO (15:0) interrupt level setting higher register 
GPIO (23:16) I/O data register 

GPIO (23:16) I/O setting register 

GPIO (23:16) interrupt enable register 

GPIO (23:16) interrupt register 

GPIO (23:16) interrupt trigger register 

GPIO (23:16) interrupt level setting lower register 


The details of these registers are shown next. 
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4.1.1 EXGPDATAO (0x1500 1080) 


Tar] [~ ]e]*)["]f*)]*]. 
ce ee Oe 


EXPD7 EXPD6 EXPD5 EXPD4 EXPD3 EXPD2 EXPD1 EXPDO 


Paes [0 [oe |e |» | «af» fo] 


15:0 EXPD (15:0) Specification of GPIO (15:0) pin output data 
1: High level 
0: Low level 


This register reads/writes the data of the GPIO (15:0) pins. One bit corresponds to one pin. 

When the EXPDR bit corresponding to the EXGPDIRO register is set to 1, the data written to the EXPD bit is output 
to the corresponding GPIO pin. When the EXPDR bit is set to 0, writing a value to the EXPD bit has no influence on 
the GPIO pin (the write data is ignored). 

Moreover, when the EXPD bit is read when the EXPDR bit is 0, the status of the corresponding GPIO pin is read. 
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4.1.2 EXGPDIRO (0x1500 1082) 


Te 
i Ta TC 


EXPDR7 EXPDR6 EXPDR5 EXPDR3 EXPDR2 EXPDR1 EXPDRO 


ee rw | ew | aw | aw | 
terres | 0 | oo | poo | oe fT oe | 


15:0 EXPDR (15:0) Selection of GPIO (15:0) pin input/output 
1: Output 
0: Input 


This register sets input/output for the GPIO (15:0) pins. One bit corresponds to one pin. 

When an EXPDR bit is set to 1, the corresponding GPIO pin is set to output, and the value written to the EXPD bit 
corresponding to the EXGPDATAO register is output. When an EXPDR bit is set to 0, the status of the corresponding 
GPIO pin is set to input. 
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4.1.3 EXGPINTENO (0x1500 1084) 


Tar] « [~ ]*e]*«)]["f* 
Be at a a a Pee 


EXPIE7 EXPIE6 EXPIE5 EXPIE4 EXPIE3 EXPIE2 EXPIE1 EXPIEO 


awe [0 [oe [|e fo | «sf» [fo] 


15:0 EXPIE (15:0) Enable detection of interrupts to GPIO (15:0) pins 
1: Enable 
0: Disable 


This register enables/disables the detection of interrupts to GPIO (15:0) pins. One bit corresponds to one pin. 
When an EXPIE bit is set to 1, the detection of interrupts to the corresponding GPIO pin is enabled. 
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4.1.4 EXGPINTSTO (0x1500 1086) 


EXPIS15 EXPIS14 EXPIS13 


EXPIS7 EXPIS6 EXPIS5 EXPIS3 EXPIS2 EXPIS1 EXPISO 


15:0 EXPIS (15:0) Interrupt request to GPIO (15:0) pins 
During read During write 
1: Interrupt occurred Interrupt clear 
0: No interrupt occurred Clear cancellation 


This register indicates the occurrence of an interrupt request to the GPIO (15:0) pins. One bit corresponds to one 
pin. 

When a signal input to a GPIO pin satisfies the conditions set by the EXGPINTTYPO register, EXGPINTLVOL 
register, and EXGPINTLVOH register, the corresponding EXPIS bit is set to 1. However, if the bit corresponding to the 
EXGPINTENO register is set to 0 (interrupt disabled), no interrupt is generated (the EXPIS bit is not set to 1). 


Remark After 1 is written to clear the interrupt, write 0 for clear cancellation. 
Interrupt clear is valid only during edge detection. During level detection, the register is cleared when 
the interrupt source signal becomes inactive. 
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4.1.5 EXGPINTTYPO (0x1500 1088) 


Tare] «| ~» ]*e]*)]"f]*)]*]. 
fe De OO 


EXPIT7 EXPIT6 EXPIT5 EXPIT4 EXPIT3 EXPIT2 EXPIT1 EXPITO 


awe [ 0 [oe [|e fo» | «fo fo] 


15:0 EXPIT (15:0) Interrupt request detection trigger for GPIO (15:0) pins 
1: Edge 
0: Level 


This register sets the trigger for detecting interrupt requests to the GPIO (15:0) pins. One bit corresponds to one 
pin. 

When an EXPIT bit is set to 1, the change of the interrupt request signal for the corresponding GPIO pin from high 
level to low level, or from low level to high level, is detected as an interrupt request. 

When an EXPIT bit is set to 0, an interrupt request is detected when the level set to the corresponding EXPIL bit of 
the EXGPINTLVOL register or EXGPINTLVOH register is reached. 
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CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


4.1.6 EXGPINTLVOL (0x1500 108A) 
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EXPIL7 EXPIL6 EXPIL5 EXPIL3 EXPIL2 EXPIL1 EXPILO 


15:8 EXPIB (7:0) Interrupt request detection level 1 for GPIO (7:0) pins 
1: Enable detection of both edges 
0: Disable detection of both edges 
7:0 EXPIL (7:0) Interrupt request detection level 2 for GPIO (7:0) pins 
During level detection During edge detection 
1: High level Rising edge 
0: Low level Falling edge 


This register sets the level for detecting interrupt requests to the GPIO (7:0) pins. 

The EXPIB bit is enabled only when the edge trigger is selected with the EXGPINTTYPO register. When the level 
trigger is selected, the EXPIB bit has no meaning. 

When the EXPIB bit is 1, the EXPIL bit has no meaning. 
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4.1.7 EXGPINTLVOH (0x1500 108C) 
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EXPIL15 EXPIL14 EXPIL13 EXPIL12 EXPIL11 EXPIL10 EXPIL9 EXPIL8 


15:8 EXPIB (15:8) Interrupt request detection level 1 for GPIO (15:8) pins 
1: Enable detection of both edges 
0: Disable detection of both edges 
7:0 EXPIL (15:8) Interrupt request detection level 2 for GPIO (15:8) pins 
During level detection During edge detection 
1: High level Rising edge 
0: Low level Falling edge 


This register sets the level for detecting interrupt requests to the GPIO (15:8) pins. 

The EXPIB bit is enabled only when the edge trigger is selected with the EXGPINTTYPO register. When the level 
trigger is selected, the EXPIB bit has no meaning. 

When the EXPIB bit is 1, the EXPIL bit has no meaning. 
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CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


4.1.8 EXGPDATA1 (0x1500 10C0) 


re 


EXPD23 EXPD22 EXPD21 EXPD19 EXPD18 EXPD17 EXPD16 
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Reserved. Write 0. 0 returned when read. 


7:0 EXPD (23:16) Specification of GPIO (23:16) pin output data 
1: High level 
0: Low level 


This register reads/writes the data of the GPIO (23:16) pins. One bit corresponds to one pin. 

When the EXPDR bit corresponding to the EXGPDIR1 register is set to 1, the data written to the EXPD bit is output 
to the corresponding GPIO pin. When the EXPDR bit is set to 0, writing a value to the EXPD bit has no influence on 
the GPIO pins (the write data is ignored). 

Moreover, when the EXPD bit is read when the EXPDR bit is 0, the status of the corresponding GPIO pin is read. 
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CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


4.1.9 EXGPDIR1 (0x1500 10C2) 
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Reserved. Write 0. 0 returned when read. 


7:0 EXPDR (7:0) Selection of GPIO (23:16) pin input/output 
1: Output 
0: Input 


This register sets input/output for the GPIO (23:16) pins. One bit corresponds to one pin. 

When an EXPDR bit is set to 1, the corresponding GPIO pin is set to output, and the value written to the EXPD bit 
corresponding to the EXGPDATA1 register is output. When an EXPDR bit is set to 0, the status of the corresponding 
GPIO pin is set to input. 
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CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


4.1.10 EXGPINTEN1 (0x1500 10C4) 
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Reserved. Write 0. 0 returned when read. 


7:0 EXPIE (23:16) Enable detection of interrupts to GPIO (23:16) pins 
1: Enable 
0: Disable 


This register enables/disables the detection of interrupts to GPIO (23:16) pins. One bit corresponds to one pin. 
When an EXPIE bit is set to 1, the detection of interrupts to the corresponding GPIO pin is enabled. 


User's Manual U14386EJ3VOUMO00 63 


CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


4.1.11 EXGPINTST1 (0x1500 10C6) 
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Reserved. Write 0. 0 returned when read. 


7:0 EXPIS (23:16) Interrupt request to GPIO (23:16) pins 
During read During write 
1: Interrupt occurred Interrupt clear 
0: No interrupt occurred Clear cancellation 


This register indicates the occurrence of an interrupt request to the GPIO (23:16) pins. One bit corresponds to one 
pin. 

When a signal input to a GPIO pin satisfies the conditions set by the EXGPINTTYP1 register and the 
EXGPINTLV1L register, the corresponding EXPIS bit is set to 1. However, if the bit corresponding to the 
EXGPINTEN1 register is set to 0 (interrupt disabled), no interrupt is generated (the EXPIS bit is not set to 1). 


Remark After 1 is written to clear the interrupt, write 0 for clear cancellation. 
Interrupt clear is valid only during edge detection. During level detection, the register is cleared when 
the interrupt source signal becomes inactive. 
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CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


4.1.12 EXGPINTTYP1 (0x1500 10C8) 
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Reserved. Write 0. 0 returned when read. 


7:0 EXPIT (23:16) Interrupt request detection trigger for GPIO (23:16) pins 
1: Edge 
0: Level 


This register sets the trigger for detecting interrupt requests to the GPIO (23:16) pins. One bit corresponds to one 
pin. 

When an EXPIT bit is set to 1, the change of the interrupt request signal for the corresponding GPIO pin from high 
level to low level, or from low level to high level, is detected as an interrupt request. 

When an EXPIT bit is set to 0, an interrupt request is detected when the level set to the corresponding EXPIL bit of 
the EXGPINTLV1L register is reached. 
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CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT) 


4.1.13 EXGPINTLV1L (0x1500 10CA) 
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EXPIL23 EXPIL22 EXPIL21 EXPIL20 EXPIL19 EXPIL18 EXPIL17 EXPIL16 


15:8 EXPIB (23:16) Interrupt request detection level 1 for GPIO (23:16) pins 
1: Enable detection of both edges 
0: Disable detection of both edges 
7:0 EXPIL (23:16) Interrupt request detection level 2 for GPIO (23:16) pins 
During level detection During edge detection 
1: High level Rising edge 
0: Low level Falling edge 


This register sets the level for detecting interrupt requests to the GPIO (23:16) pins. 

The EXPIB bit is enabled only when the edge trigger is selected with the EXGPINTTYP1 register. When the level 
trigger is selected, the EXPIB bit has no meaning. 

When the EXPIB bit is 1, the EXPIL bit has no meaning. 
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CHAPTER 5 PCS (PROGRAMMABLE CHIP SELECT) 


PCS compares the addresses set to the register with the addresses on the system bus and generates the EXCS 
(5:0)# signals. The EXCS (5:0)# signals are low level when the addresses match. There are 6 EXCS (5:0)# signals, 
and the addresses to be compared can freely be set for each. 


5.1 Register Set 
Table 5-1 lists the PCS registers. 


Table 5-1. PCS Registers 


The details of these registers are shown next. 
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CHAPTER 5 PCS (PROGRAMMABLE CHIP SELECT) 


5.1.1 EXCS compare address registers 


(1) EXCSnSELL (0x1500 1090, 1098, 10A0, 10A8, 10B0, 10B8) 
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CSnA (15:1) Lower bits of decode address for EXCS (5:0)# pins 
ead ee a Reserved. Write 0. 0 returned when read. 


(2) EXCSnSELH (0x1500 1092, 109A, 10A2, 10AA, 10B2, 10BA) 
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Reserved. Write 0. 0 returned when read. 
fy eo | CSnA (24:16) Higher bits of decode address for EXCS (5:0)# pins 


These registers set the decode addresses for the EXCS (5:0)# pins. 
The EXCS (5:0)# pins output active-low signals by decoding ISA bus addresses based on the register set value. 
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CHAPTER 5 PCS (PROGRAMMABLE CHIP SELECT) 


Remarks 1. n=0to5 
2. The correspondence between the EXCS (5:0)# pins and their registers is shown in the following 
table. 


EXCSRSELL EXOSISELH 
EXCSO# EXCSOSELL (0x1500 1090) | EXCSOSELH (0x1500 1092) 
EXCS1# EXCS1SELL (0x1500 1098) | EXCS1SELH (0x1500 109A) 
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5.1.2 EXCS address mask registers 


(1) EXCSnMSKL (0x1500 1094, 109C, 10A4, 10AC, 10B4, 10BC) 
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CSnM (15:1) Mask lower bits of decode address for EXCS (5:0)# pins 


CSnEN Control of output to EXCS (5:0)# pins 
1: Output compare result 
0: Output high level regardless of compare result 


(2) EXCSnMSKH (0x1500 1096, 109E, 10A6, 10AE, 10B6, 10BE) 
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Reserved. Write 0. 0 returned when read. 
= CSnM (24:16) Mask higher bits of decode address for EXCS (5:0)# pins 


These registers set the decode address range for the EXCS (5:0)# pins. 

When the values set with the EXCSnSELH register and the EXCSnSELL register are compared, the bits set to 1 
with these registers are excluded from the decode conditions. 

Output enable/disable can be set for the EXCSn# pin with the CSnEN bit of the EXCSnMSKL register. 


70 User's Manual U14386EJ3VOUM00 


CHAPTER 5 PCS (PROGRAMMABLE CHIP SELECT) 


Remarks 1. n=0to5 
2. The correspondence between the EXCS (5:0)# pins and their registers is shown in the following 
table. 


EXCSIMSKL EXCSnMSKH 
EXCSO# EXCSOMSKL (0x1500 1094) | EXCSOMSKH (0x1500 1096) 
EXCS1# EXCS1MSKL (0x1500 109C) | EXCS1MSKH (0x1500 109E) 
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CHAPTER 6 PWM CONTROLLER 


The PWM controller controls the frequency and duty of the LCD backlight modulation pulse. 
6.1 Register Set 
Table 6-1 lists the PWM registers. 


Table 6-1. PWM Registers 


0x1500 3880 LCDDUTYEN LCDBAK enable register 


0x1500 3882 LCDFREQ LCDBAK frequency register 
0x1500 3884 LCDDUTY LCDBAK duty register 


The details of these registers are shown next. 
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6.1.1 LCDDUTYEN (0x1500 3880) 
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Reserved. Write 0. 0 returned when read. 


LCDEN LCDBAK signal control enable 
1: Enable 
0: Disable 


This register enables/disables duty control. 
When the LCDEN bit is set to 0, the LCDBAK signal outputs a low level. 
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6.1.2 LCDFREQ (0x1500 3882) 
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FREQD7 FREQD6 FREQDS5 FREQD3 FREQD2 FREQD1 FREQDO 


After rset eee 


Reserved. Write 1. 1 returned when read. 
FREQD (7:0) LCDBAK signal frequency setting 


This register sets the frequency of the LCDBAK signal. 

The frequency can be set between 30.5 Hz and 7812.5 Hz. 

The frequency of the LCDBAK signal is expressed with the following equation. 
4 


Tie Bx 10" [Hg] * 84 x (FREQD (7:0) + 1) [s] 


1 
f =—-—[H 
7, (hl 


Remarks =f: ~LCDBAK signal frequency 
T1: Cycle of generated waveform 
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6.1.3 LCDDUTY (0x1500 3884) 
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Reserved. Write 0. 0 returned when read. 
DUTY (5:0) LCDBAK signal duty setting (high-level width) 


This register sets the LCDBAK signal duty (high-level width). 
If a duty of 0% is selected, set the LDCEN bit of the LCDDUTYEN register to 0. 
The high-level width (Tz) is expressed with the following equation. 


Te = =, x (DUTY (5:0) + 1) [s] 


Remarks Tz: High-level width of LCDBAK signal 
T1: Cycle of generated waveform 
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CHAPTER 7 PMU (POWER MANAGEMENT UNIT) 


The PMU controls the clock supply and reset for the IEEE1284 parallel controller, 16550 serial controller, PS/2 
controller, PWM controller, and USB host controller. It also performs enable/disable settings for the internal oscillator 
(48 MHz). 


7.1 Register Set 
Table 7-1 lists the PMU registers. 


Table 7-1. PMU Registers 


0x1500 3800 SYSCLKCTRL SYSCLK enable register 
0x1500 3802 1284CTRL 1284 parallel clock/reset control register 


0x1500 3804 16550CTRL 16550 serial clock/reset control register 
0x1500 380C USBCTRL USB clock control register 
0x1500 380E PS2PWMCTRL PS/2, PWM clock/reset control register 


The details of these registers are shown next. 
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7.1.1 SYSCLKCTRL (0x1500 3800) 
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Reserved. Write 0. 0 returned when read. 


5 IRST Internal reset control 
1: Reset start 
0: Reset cancel 
4 OSCEN Setting of enable/disable of 48 MHz internal oscillator 
1: Disable (clock stopped) 
0: Enable 


Reserved. Write 0. 0 returned when read. 
CKO48 Output control of CLKOUT48M signal 
1. Do not output 48 MHz clock 
0: Output 48 MHz clock 


This register enables/disables the 48 MHz internal oscillator which supplies the system clock of the Vrac4172 and 
controls the 48 MHz clock output for FIR. 

When the IRST bit is 1, registers, except this register and the PCI host controller, PCl configuration address 
register, and PCI configuration data register, are reset. Reset is cancelled by writing 0 to the IRST bit. 

When the OSCEN bit is 0, the oscillator outputs a clock. When the OSCEN bit is 1, low level is output. When 
changing the OSCEN bit, first set the IRST bit to 1. 

When the CKO48 bit is 0, a 48 MHz clock is output to the CLKOUT48M signal. When the CKO48 bit is 1, a high- 
level signal is always output. 


This register is reset only when the RESET signal is 1. 
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7.1.2 1284CTRL (0x1500 3802) 
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Reserved. Write 0. 0 returned when read. 


2 1284USE Use of IEEE1284 parallel controller 
1: Use 
0: Do not use 

1 1284RST Reset of IEEE1284 parallel controller 
1: Reset start 
0: Reset cancel 

1284CLK Control of clock to IEEE1284 parallel controller 

1. Do not supply clock 
0: Supply clock 


This register enables use of the IEEE1284 parallel controller and controls reset and clock supply. 
To use the IEEE1284 parallel controller, set the 128USE bit to 1 and always keep it fixed to 1 during use. 


Remark Reset the IEEE1284 parallel controller using the following procedure. 
1. Set the 1284CTRL register to 0x0006. 


2. Wait 1 us. 
3. Set the 1284CTRL register to 0x0004. 
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7.1.3 16550CTRL (0x1500 3804) 
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Reserved. Write 0. 0 returned when read. 


1 SIORST Reset of 16550 serial controller 
1: Reset start 
0: Reset cancel 
SIOCLK Control of clock to 16550 serial controller 
1. Do not supply clock 
0: Supply clock 


This register controls reset and clock supply to the 16550 serial controller. 


Remark Reset the 16550 serial controller using the following procedure. 
1. Set the 16550CTRL register to 0x0002. 


2. Wait 200 ms. 
3. Set the 16650CTRL register to 0x0000. 
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7.1.4 USBCTRL (0x1500 380C) 
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Reserved. Write 0. 0 returned when read. 


USBCLK Control of clock to USB host controller 
1. Do not supply clock 
0: Supply clock 


This register controls the clock supply to the USB host controller. 

The USBCLK bit is valid when the OSCEN bit of the SYSCLKCTRL register is 0. When the OSCEN bit of the 
SYSCLKCTRL register is 1, the clock is not supplied regardless of the value of the USBCLK bit. 

It is recommended to set the USBRST# pin to 0 when changing the value of the USBCLK bit. 

After changing the value of the USBCLK bit from 1 to 0, be sure to input 0 to the USBRST# pin. 
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7.1.5 PS2PWMCTRL (0x1500 380E) 
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Reserved. Write 0. 0 returned when read. 


4 PWMCLK PWM clock control 
1. Do not supply clock 
0: Supply clock 


Reserved. Write 0. 0 returned when read. 


1 PS2RST Reset of PS/2 controller 
1. Reset start 
0: Reset cancel 
PS2CLK PS/2 controller clock control 
1. Do not supply clock 
0: Supply clock 


This register controls PS/2 controller reset, and clock supply to the PS/2 controller and PWM controller. 
For the PS/2 controller, perform clock supply and then reset cancel in this order (wait is not required). 
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7.2 Clock Supply 
Next, the clock supply procedure is described. 


(1) At power-on 
1. Input 0 to the RESET pin while the RESET signal is high level and the USBRST# signal is low level (reset 
cancel). 
2. Set the OSCEN bit of the SYSCLKCTRL register to 0 (clock supply start). 
3. Set the IRST bit of the SYSCLKCTRL register to 0. 
4. Input the USBRST# pin to 1 (USBRST# signal cancel). 


(2) Stop 48 MHz clock supply — Resume supply 
(a) During normal time 
<1> Stop supply 
1. Set the IRST bit of the SYSCLKCTRL register to 1 and input 0 to the USBRST# pin. 
2. Set the OSCEN bit of the SYSCLKCTRL register to 1 (clock supply stop). 


<2> Resume supply 
1. Set the OSCEN bit of the SYSCLKCTRL register to 0 (clock supply stop). 
2. Set the IRST bit of the SYSCLKCTRL register to 0 (internal reset cancel) and input 1 to the 
USBRST# pin (USBRST# signal cancel). 


(b) While GPIO, PCS register information is held 
<1> Stop supply 

1. Set the 1284RST bit and the 1284CLK bit of the 1284CTRL register to 1. 
Set the SIORST bit and the SIOCLK bit of the 16550CTRL register to 1. 
Set the PWMCLK bit, the PS2RST bit, and the PS2CLK bit of the PS2PWMCTRL register to 1. 
Input 0 to the USBRST# pin (USBRST# signal start). 

2. Set the USBCLK bit of the USBCTRL register to 1. 

3. Set the OSCEN bit of the SYSCLKCTRL register to 1 (clock supply stop). 


<2> Resume supply 
1. Set the OSCEN bit of the SYSCLKCTRL register to 0 (clock supply start). 
2. Set the USBCLK bit of the USBCTRL register to 0. 
3. Input 1 to the USBRST# pin (USBRST# signal cancel). 
If needed, set again the 1284CTRL register, 16550CTRL register, and 
PS2PWMCTRL register, supply the clock to each unit, and perform reset cancel (for the 
setting method, refer to the sections describing each register). 
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If 1 is input to the ARBCLKSEL pin and the internal clock (48 MHz clock divided by 6) is used for system bus 
arbitration, the arbitration function is also stopped when the 48 MHz clock is stopped. When 0 is input to the BUSRQ 
(0:1)# pins immediately before the 48 MHz clock is stopped, the Vrc4172 sets the HOLDRQ# signal to 0 and requests 
the bus to the Vra4121. The Vr4121 receives the HOLDRQ# signal, sets the HOLDAK# signal to 0, and passes the 
bus to the Vrc4172, but since the arbitration function of the Vrc4172 is stopped at this time, the operation stops at this 
point. To prevent this, fix the BUSRQ (0:1)# pins to 1 before stopping the 48 MHz clock, or input 0 to the ARBCLKSEL 
pin to select arbitration that uses an external clock. 
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CHAPTER 8 ICU (INTERRUPT CONTROL UNIT) 


The ICU controls interrupts to the IEEE1284 parallel controller and the 16550 serial controller. 

For details on the GPIO interrupts, refer to CHAPTER 4 GPIO (GENERAL-PURPOSE I/O PORT), and for details 
on the USB interrupts, refer to CHAPTER 11 USB HOST CONTROLLER. 
8.1 Register Set 


Table 8-1 lists the ICU registers. 


Table 8-1. ICU Registers 


0x1500 3808 1284INTRQ IEEE1284 parallel controller interrupt control register 
0x1500 380A 16550INTRQ 16550 serial controller interrupt control register 


The details of these registers are shown next. 
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8.1.1 1284INTRQ (0x1500 3808) 
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ae Reserved. Write 0. 0 returned when read. 


Interrupt mask (IRQ pin) 
1: Output interrupt to IRQ pin. 
0: Do not output interrupt to IRQ pin. 


Interrupt mask (INTRP pin) 
1: Output interrupt to INTRP pin. 
0: Do not output interrupt to INTRP pin. 


Interrupt status (through, read only) 
1: Interrupt occurrence 
0: No interrupt 


Interrupt status (latch) 
During read During write 
1: Interrupt occurrence Interrupt clear 
0: No interrupt No change 


This register controls interrupt output to the IEEE1284 parallel controller. 

The THRU bit can read the interrupt output status for the IEEE1284 parallel controller as is. 

The LATCH bit is held until the interrupt output for the IEEE1284 parallel controller is cleared by software. This bit 
is cleared to 0 by writing 1 to it. 
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8.1.2 16550INTRQ (0x1500 380A) 
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Reserved. Write 0. 0 returned when read. 


1 THRU Serial controller interrupt status (through, read only) 
1: Interrupt occurrence 
0: No interrupt 
LATCH Serial controller interrupt status (latch) 
During read During write 
1: Interrupt occurrence Interrupt status clear 
0: No interrupt No change 


This register indicates whether there is an interrupt output for the 16550 serial controller. 
The THRU bit can read the interrupt output status for the 16550 serial controller as is. 


The LATCH bit is held until the interrupt output for the 16550 serial controller is cleared by software. This bit is 
cleared to 0 by writing 1 to it. 
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This controller is a parallel interface (host controller) that complies with IEEE1284. This controller uses the 


NBH1284L core macro. 


9.1 Macro Functions 


The NBH1284L macro provides 7 types of macro modes, which are selected by writing to the MODE (2:0) bits of 
the ECR register (refer to 9.2.14 ECR (0x1500 3834)). Table 9-1 shows the macro mode functions. 


ECR Register 
MODE (2:0) 
Bits 


Table 9-1. Macro Mode Functions (1/2) 


Function 


Standard parallel port mode 
Only normal direction transfer using the DATA register is possible. 
* Reset FIFO 
¢ Even if the DIR bit of the DCR register is set, the output data bus to peripheral does 
not go into high impedance. 


PS/2 parallel port mode 
Normal direction and reverse direction transfers using the DATA register are possible. 
« Reset FIFO 
* The transfer direction can be set with the DIR bit of the DCR register. 


Parallel port FIFO mode 
Normal direction transfer using the CFIFO register is possible. 
* The data written to the CFIFO register is automatically transferred to peripheral using 


the compatible mode protocol. 
¢ Even if the DIR bit of the DCR register is set, the output data bus to peripheral does 
not go into high impedance. 


ECP parallel port mode 
Normal direction and reverse direction transfers using the DFIFO register are possible, as 
well as normal direction transfer using the AFIFO register. 
* The data written to the DFIFO register and the commands written to the AFIFO 
register are automatically transferred to peripheral using the ECP protocol. 
* Data from peripheral is automatically stored to FIFO using the ECP protocol. 
* The transfer direction can be set with the DIR bit of the DCR register. 
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Table 9-1. Macro Mode Functions (2/2) 


ECR Register Function 
MODE (2:0) 
Bits 


EPP mode 
Normal direction and reverse direction transfers using the EPPA register and the 
EPPD register are possible. 
Normal direction transfer using the DATA register like in the STD mode is also 
possible (FIFO is not reset). 
Before entering this mode, select the EPP1.7 mode or the EPP1.9 mode with bit 7 of 
the MCR register. 
If the eppM bit of the MCR register is 0, the EPP1.7 mode is selected, and the eppM 
bit is 1, the EPP1.9 mode is selected. 
« The data written to the EPPA register and the EPPD register is automatically 
transferred to peripheral using the EPP1.7/EPP1.9 protocol. 


« The data of each register is automatically received using the EPP1.7/EPP1.9 
protocol by reading the EPPA register and the EPPD register. 

* The DIR bit of the DCR register has no influence on the transfer direction (This 
bit becomes automatically 1 during read). 


Test mode 
The software can know the FIFO configuration. 
¢ Write and read of FIFO on the Vr4121 side only are possible. 
« No data output 


Configuration mode 
Transfer to/from peripheral is not possible. Software can know the device 
configuration. 
« Access to CNFGA and CNFGB registers is possible. 
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Furthermore, whether compatible, nibble, byte, ECP, and EPP transfer mode, which are set in IEEE1284, can be 
used is determined by the macro mode. Table 9-2 shows the relationships between the macro modes and the 
IEEE1284 transfer mode. 


Table 9-2. Macro Mode Correspondence Table 


IEEE1284 Transfer Mode ee Possible 


mie Enabl 
egister nable/ | Compatible| Nibble Byte 


px | 


Pe fe |» [= 


Notes 1. The NBH1284L core macro supports DMA, but since the Vrc4172 does not incorporate a DMAC for 
the parallel controller, DMA transfer is not possible. 
2. Only transmission is possible. Reception is not possible. 


Remark ©: Automatic handshake possible, O: Possible, x: Not possible 
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9.2 Register Set 
Table 9-3 lists the parallel control registers. 


Table 9-3. Parallel Control Registers 


Parallel port data register 
PAFIFO ECP address FIFO 
seme Device status register 
a 
Foo ine [ones ene 
Pr [aw [oneca | contowatonreaneraSSSCSC=*Y 
[onisoooee [= | aw [eon | expansonconroegse CS 


Remarks MODE(2:0)are bits 7 to 5 of the ECR register. 


The details of these registers are shown next. 
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9.2.1 DATA (0x1500 3820: MODE (2:0) = 001, 100, DIR = 1, during read) 


Peers | eu [wa 


DATA7 DATA6 DATA5 DATA3 DATA2 DATA1 DATAO 


Reserved. Write 0. 0 returned when read. 
DATA (7:0) Parallel receive data 


This register stores parallel communication receive data. 
Set the DIR bit of the DCR register to 1 when accessing this register. 


9.2.2 DATA (0x1500 3820: MODE (2:0) = 000, 001, 100, DIR = 0, during write) 


Peeve | eu [aw [a 


DATA7 DATA6 DATAS DATA3 DATA2 DATA1 DATAO 


After reset eo eel i a 


Reserved. Write 0. 0 returned when read. 
DATA (7:0) Parallel transmit data 


This register stores parallel communication transmit data. 
Set the DIR bit of the DCR register to 0 when accessing this register. 
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9.2.3 AFIFO (0x1500 3820: MODE (2:0) = 011, DIR = 0, during write) 


Tara es [ *« ]*« |ef[*f*tfs]. | 
Paw [oa [a [a |e [| ® [| w | we | a | 
eet to ede ee a de ee 


DTYPE AFIFO6 AFIFO5 AFIFO4 AFIFO3 AFIFO2 AFIFO1 AFIFOO 


atereset | oo | oP oP 


Reserved. Write 0. 0 returned when read. 


7 DTYPE AFIFO (6:0) data type 
1: ECP address 
0: Run Length 
| go | AFIFO (6:0) ECP address or Run Length 


This register sets the ECP address and the Run Length. 
Transfer started automatically when this register is written. 
Set the DIR bit of the DCR register to 1 when accessing this register. 
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9.2.4 DSR (0x1500 3822) 


re 


se 


Undefined Undefined | Undefined Undefined Undefined i ce ee cee ee 


te | Reserved. Write 0. 0 returned when read. 


BUSY pin status 
1: Low level 
0: High level 


ACK# pin status 
1: High level 
0: Low level 


PError PE pin status 
1: High level 
0: Low level 


Select SELECT pin status 
1: High level 
0: Low level 


ERROR# pin status 
1: High level 
0: Low level 


Reserved. Write 1. 1 returned when read. 


This register shows the status of the parallel port interface pins. 
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9.2.5 DCR (0x1500 3824) 


Taras [ *« ]« [ef f*tfs [| 
Taw [oa [a [a |e |» |e | we | a] 
eestor oe de ee a de | 


Taro] 7 [e [= |] |]? |. 7]. 
[ etvane [eeu | ru | om | saiwen | evan | con | ano | wate 
Taw fe [rn | mw | ew | mw | ew | mw [ew 
Paweee 1 [1 fo |e fe [+ [oo 


Reserved. Write 0. 0 returned when read. 
Reserved. Write 1. 1 returned when read. 


Transfer direction 

1: External device — Vrc4172 (only PS/2 and ECP mode valid) 

0: Vrc4172 — External device 
ackIntEN Control of interrupt enable using rising edge of ACK# signal 


1: Enable 
0: Disable 


nlnit Output value to INIT# pin 

1: High level 
0: Low level 

autofd Output value to AUTOFEED# pin 
1: Low level 
0: High level 

strobe Output value to STROBE# pin 
1: Low level 
0: High level 


This register controls the parallel port interface direction and sets the output value for the output pins. 


3 Selectin Output value to SELECTIN# pin 
1: Low level 
0: High level 
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9.2.6 MCR (0x1500 3826: MODE (2:0) = 000, 001) 


Peeve |u| awa 


re 


Reserved. Write 0. 0 returned when read. 


7 eppM EPP mode setting 
1: EPP1.9 mode 
0: EPP1.7 mode 


Reserved. Write 0. 0 returned when read. 
| oo RFU Reserved. Write 1. 1 returned when read. 


This register sets the EPP mode. 
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9.2.7 EPPA (0x1500 3826: MODE (2:0) = 100) 


Tara [ es [ *« ]*« [ef[*f*fls [| 
Taw [oa [a [a |e [| ® | w | we | # | 
erst oe de ee | de ed 


eppA7 eppA6 eppA5 eppA4 eppA3 eppA2 eppA1 eppAd 
| Aterreset | ot | o | © | o | o { o {| o | t+ | 


Reserved. Write 0. 0 returned when read. 
eppA (7:0) Transmit/receive data in EPP mode (address) 


This register stores transfer data in the EPP mode. 
The data stored to this register through write is automatically transferred to peripheral using the EPP protocol. 


When this register is read, data is automatically received using the EPP protocol (The value is not stored in the 
register). 
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9.2.8 EPPD (0x1500 3828: MODE (2:0) = 100) 


[eens |e [wa 


[arse 7 [* [= 


eppD3 eppD2 eppD1 eppDO 


Reserved. Write 0. 0 returned when read. 
eppD (7:0) Transmit/receive data in EPP mode (data) 


This register stores transmit/receive data in the EPP mode. 


The data stored to this register through write is automatically transferred to peripheral using the EPP protocol. 
When this register is read, data is automatically received using the EPP protocol (The value is not stored in the 


register). 


9.2.9 CFIFO (0x1500 3830: MODE (2:0) = 010) 


ce a 


ee 
CFIFO7 CFIFO6 CFIFO5 


ee 


Ie Se a 


Ator reset ae ie oe pe lie ee 


Reserved. Write 0. 0 returned when read. 
CFIFO (7:0) Transmit data in FIFO mode 


This register sets transmit data in the FIFO mode. 


The data written to this register is transferred to FIFO, and is automatically transferred to peripheral using the 
compatible mode protocol. 
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9.2.10 DFIFO (0x1500 3830: MODE (2:0) = 011) 


Tara se [ *« ]«[ef*f*efs]. | 
Taw [oa [a [a |e [| ® [| w | we | # | 
eee foo oe ee | de 


DFIFO7 DFIFO6 DFIFO5 DFIFO4 DFIFO3 DFIFO2 DFIFO1 DFIFOO 
Paes [ 0 fo [|e fo» | a fo fo] 


Reserved. Write 0. 0 returned when read. 
DFIFO (7:0) Transmit/receive data in ECP mode 


This register stores transmit/receive data in the ECP mode. 

When the DIR bit of the DCR register is 0, the data stored to this register through write is automatically transferred 
to peripheral using the ECP protocol. When the DIR bit of the DCR register is 1, data is automatically received using 
the ECP protocol by reading this register. 


100 User's Manual U14386EJ3VOUMO00 


CHAPTER 9 IEEE1284 PARALLEL CONTROLLER 


9.2.11 TFIFO (0x1500 3830: MODE (2:0) = 110) 


re 


TFIFO7 TFIFO6 TFIFOS TFIFO3 TFIFO2 TFIFO1 TFIFOO 
ee rw | ew | aw | aw | 
aterreset | 0 | oo | Pee i) 


Reserved. Write 0. 0 returned when read. 
TFIFO (7:0) Data stored to FIFO in TEST mode 


This register is used to view the FIFO configuration. 

The data written to this register is stored to FIFO. Data is read from the start of FIFO when this register is read. For 
example, when 0x22, 0x11, and 0x00 are written, 0x22, 0x11, 0x00 are read out, in this order. 

Data transmission/reception with peripheral is not performed. 
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9.2.12 CNFGA (0x1500 3830: MODE (2:0) = 111) 


Tara se [ * ]*« [effete]. 
Taw [oa [a [a |e |» [| w | we | a | 
eet co oe de ee a de | 


farm] 7 [* [ss ][*«]s[?)* ]. 
Caw [aw [oa |» [| re | a [| ® | m® [ # 
awreet [oe fe fs fe fs fe 


Reserved. Write 0. 0 returned when read. 


7 ISALVL Interrupt level setting 
1: Level 
0: Pulse 

6:4 impID (2:0) ID number and CFIFO, DFIFO, TFIFO size 
001: 1 byte (fixed) 


Reserved. Write 0. 0 returned when read. 
Reserved. Write 1. 1 returned when read. 
Reserved. Write 0. 0 returned when read. 


This register sets the interrupt level. 
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9.2.13 CNFGB (0x1500 3832: MODE (2:0) = 111) 


Peers | eu [wa 


eT 


Reserved. Write 0. 0 returned when read. 


7 compress Support of compressed data from peripheral in ECP mode 
1: Support 
0: Do not support 
intrValue Interrupt notification pin (macro pin) status 
1: High level 
0: Low level 


intrLine (2:0) Interrupt line channel number (8 channels) 
Reserved. Write 0. 0 returned when read. 


This register sets interrupt-related definitions and option functions. 
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9.2.14 ECR (0x1500 3834) 


Taras [ * ]« [effete]. 
Taw [oa [a [a |e |» |e | we | a] 
eet co oe de ee a de | 


Taro] 7 [e [= [+] |]? | 7]. 
Taw | mw | rw | mw | ew | mw | ww [om | ok 
Pareto fe fo [+ [eo]: [oe [+ 


a Reserved. Write 0. 0 returned when read. 


MODE (2:0) Operation mode setting 
111: CNFIG (Config) mode 
110: TEST mode 
101: RFU 
100: EPP mode 
011: ECP mode 
010: FIFO mode 
001: PS/2 mode 
000: STD (Standard) mode 


4 nErintEn Enable interrupt occurrence at falling edge of ERROR# signal (valid only in ECP mode) 
1: Disable 
0: Enable 
3 dmaEn DMA operation enable 
1: RFU 
0: Disable 


2 servicelnt ECP service interrupt 
1: Disable DMA and all service interrupts 
0: Enable the following 3 interrupts. This bit is set to 1 upon occurrence of an 
interrupt. 
dmaEn = 1: When terminal count is reached during DMA 
dmaEn = 1, DIR = 0: When there are 8 or more free bytes in FIFO 
dmaEn = 1, DIR = 1: When there are 8 or more bytes of valid data in FIFO 


FIFO status (full) 
1: FIFO full status 
0: FIFO has at least 1 byte of free space 


FIFO status (empty) 
1: FIFO is empty 
0: FIFO has at least 1 byte of data 


This register sets the parallel controller operation mode. 
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The 16550 serial controller is a serial interface that supports RS-232-C compliant communication. It provides 1 
channel each for transmit and receive. This serial controller is functionally compatible with the NS16550D. 
10.1 Register Set 
Table 10-1 lists the serial control registers. 


Table 10-1. Serial Control Registers 


LCR7 Bit 


Tw [ron [arose eater 

Tavsioaeie | - | ww [ice | tncontcingie CS 
P ewscoaeie [| - | ww [wok [Wosameontegser SS 
T oxsooasia [=| ww [ish [tnesttiengie 
P essooasio [| - | ww [se [Wom siaiereisee CS 
[= [raw [son [sean ——SSCSCS~—S 


0x1500 381E 


The details of these registers are shown next. 
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10.1.1 RBR (0x1500 3810: LCR7 = 0, during read) 


Taras [ *« ]*« [ef[*f*f[s [=| 
Taw [oa [a [a |e [| ® [| w | we | # | 
eerie to oe ee | de 


RXD7 RXD6 RXD5 RXD4 RXD3 RXD2 RXD1 RXDO 
eae Ae ae See eee Ses 
aterreset | oT oo foo | oe Pe Pe 


Reserved. Write 0. 0 returned when read. 
RXD (7:0) Serial receive data 


This register stores serial communication receive data. 
Set the LCR7 bit of the LCR register to 0 when accessing this register. 


10.1.2 THR (0x1500 3810: LCR7 = 0, during write) 


Taran e@ [ * ]*«|ef[f*tf[e]. | 
Taw [oa [a [a |e |» | w | we | #_| 
Pawnee [0 fe fe fs fo |» f= fo | 


TXD7 TXD6 TXD5 TXD4 TXD3 TXD2 TXD1 TXDO 
terest | oT oo foo | oe Po Pe 


Reserved. Write 0. 0 returned when read. 
TXD (7:0) Serial transmit data 


This register stores serial communication transmit data. 
Set the LCR7 bit of the LCR register to 0 when accessing this register. 
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10.1.3 DLL (0x1500 3810: LCR7 = 1) 


re 


DLL7 DLL6 DLL5 DLL3 DLL2 DLL1 DLLO 
| rw | nw | Rw | pw rw | rw | rw | Rw | 
atereset | 0 | oo | | a ae A ae 


Reserved. Write 0. 0 returned when read. 
DLL (7:0) Baud rate divisor (lower byte) 


This register sets the baud rate generator divisor (divide ratio). 


This register and the DLM register (higher byte register) are handled combined as 16-bit data. 
Set the LCR7 bit of the LCR register to 1 when accessing this register. 
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10.1.4 IER (0x1500 3812: LCR7 = 0) 


Tara e@ [ * ]« [ef f*tfs]. | 
Taw [oa [a [a |e |» [| w | we | #_| 
Pe mm RE ed VR ca a ae Pe] 


Tare] 7 [= ]s []*]*]*]7]. 1 
Paw |e | s | rn |e | aw | ww | aw | aw | 
awe [0 [oe [|e fo» [as fo» fo |e 


Reserved. Write 0. 0 returned when read. 


3 IE3 Modem status interrupt 
1: Enable 
0: Disable 

2 IE2 Receive status interrupt 
1: Enable 
0: Disable 

1 IE1 Transmit hold register empty interrupt 
1: Enable 
0: Disable 

IEO Receive data existing interrupt or FIFO mode timeout interrupt 

1: Enable 
0: Disable 


This register enables/disables the 5 types of interrupts that can be used for the serial controller. Setting a bit to 1 
enables the corresponding interrupt. Setting all the bits of this register to 0 can stop use of all the interrupt functions. 

When an interrupt has been disabled, it is not indicated as a pending interrupt by the IIRO bit of the IIR register 
even if the conditions for that interrupt are satisfied. 

Set the LCR7 bit of the LCR register to 0 when accessing this register. 
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10.1.5 DLM (0x1500 3812: LCR7 = 1) 


Peeve |u| wa 


DLM7 DLM6 DLM5S DLM3 DLM2 DLM1 DLMO 
ee ee rw | ew | rw | aw | 
terest | oo | oo | a ee ee 


Reserved. Write 0. 0 returned when read. 
DLM (7:0) Baud rate divisor (higher byte) 


This register sets the baud rate generator divisor (divide ratio). 

This register and the DLL register (lower byte register) are handled combined as 16-bit data. 

Set the LCR7 bit of the LCR register to 1 when accessing this register. 

The relationship between the baud rate and the settings of the DLL and DLM registers is shown below. 
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Table 10-2. Relationship Between Baud Rate and Divisor 


Baud Rate Error Percentage"”” 


Note Error percentage for baud rate 
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10.1.6 IIR (0x1500 3814: during read) 


re 


aterreset | oo | oo | a eae a ee 


3 IIR3 Existence of pending character timeout interrupt request (in FIFO (16550) mode) 
1: Yes 
0: No 
2:1 IIR (2:1) Interrupt priority order setting 
Refer to Table 10-3 


Existence of pending interrupt request 
1: Yes 
0: No 


This register displays whether pending interrupt requests exist and the priority order of the interrupts. The priority 
order, from high to low, is receive line status, receive data existence, character timeout, transmit hold register empty, 
and modem status. 

The contents of the IIR3 bit are valid only in the FIFO (16550) mode. This bit is always 0 in the 16450 mode. 
Moreover, the IIR2 bit is also set to 1 when 1 is set to the IIR3 bit. 
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Table 10-3. Interrupt Set/Reset 


IIR Register Interrupt Set/Reset Function 


Bit 3 Bit 2 Bit 1 Priority Interrupt Type Interrupt Source Interrupt Reset 
Note Order Control 
Receive line Overrun error, parity error, framing | Line status register 
sane status error, or break read 


Receive data Receive data exists, or trigger Receive buffer 

existence level was reached register read, or FIFO 
is lower than trigger 
level 


Character Within the interval of the 4 latest Receive buffer 
timeout characters, not a single character register read 
was removed from or added to the 
receive FIFO, and one or more 
characters existed in the receive 
FIFO during this period. 


Transmit hold Transmit register is empty IIR read (in case of an 

register empty interrupt source), or 
transmit hold register 
write 


ExES ER ER Modem status | CTS#, DSR#, or DCD# Modem status register 
read 


Note In the FIFO mode 
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10.1.7 FCR (0x1500 3814: during write) 


Peers | eu [wa 


After reset a ae Ee eee 


Reserved. Write 0. 0 returned when read. 


7:6 FCR (7:6) Receive FIFO trigger 
11: 14 bytes 
10: 8 bytes 
01: 4 bytes 
00: 0 bytes 


Reserved. Write 0. 0 returned when read. 


FIFO (16550) mode setting 
1: Mode 1 
0: Mode 0 


Transmit FIFO or counter clear. This bit is cleared to 0 when 1 is written. 
1: FIFO or counter clear 
0: Normal 


Transmit FIFO or counter clear. This bit is cleared to 0 when 1 is written. 
1: FIFO or counter clear 
0: Normal 


Transmit/receive FIFO enable 
1: Enable 
0: Disable (16450 mode) 


This register controls the FIFO. 
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10.1.8 LCR (0x1500 3816) 


Taras [* ]«|eff*fs |]. 
Taw [oa [a [a |e |» [| w | we | #_| 
Pe mm RE ed VR ca a ae Pe] 


Tare] 7 [7s |. *]*]*)]7 1]. 
Paes [ 0 [oe [|e fo» | «sf» fo] 


a Reserved. Write 0. 0 returned when read. 


Register switch when divisor latch address 
1: Divisor latch register 
0: Receive buffer, transmit hold register, interrupt enable register 


Break control 
1: Set break 
0: Cancel break 


Parity fix 
1: Fix parity 
0: Do not fix parity 


Parity setting 
1: Even parity 
0: Odd parity 


Parity enable 
During transmit During receive 
1: Generate parity Check 
0: No parity No check 


Stop bit setting 
1: 1.5 bits (character length = 5 bits), 2 bits (character length = 6, 7, 8 bits) 
0: 1 bit 
Length of 1 character 
11: 8 bits 
10: 7 bits 
01: 6 bits 
00: 5 bits 


This register is used for specifying the asynchronous data communication/exchange format and setting the divisor 
latch access. 

The LCR6 bit is used to transmit the break status to the UART of receive side. When the LCR6 bit becomes 1, the 
serial output (TXD) is forcibly changed to the spacing (0) status. 

The LCR85 bit setting is made valid by the LCR4 and LCR3 bit settings. 
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10.1.9 MCR (0x1500 3818) 


re 


rw | ew | rw | aw | 


S| Reserved. Write 0. 0 returned when read. 


Diagnosis test (local loopback) use 
1: RFU 
0: Disable 


OUT2 signal (internal) setting 
1: Low level 
0: High level 


OUT1 signal (internal) setting 
1: Low level 
0: High level 


RTS# signal setting 
1: Low level 
0: High level 


DTR# signal setting 
1: Low level 
0: High level 


This register is used to control the interface with the modem. 
Since local loopback is not supported, do not set the MCR4 bit to 1. 
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10.1.10 LSR (0x1500 381A) 


Taras [ *« ]*«]ef[*f* ls]. 
Taw [a [a [a |e |» [| w | we | # | 
eet co oe de ee a de | 


Taree] 7 [* [= [*]*]? |*] 
Pawnee fo [+ f+ fe fe |» fe fo 


aa Reserved. Write 0. 0 returned when read. 


Detection of various types of errors (in FIFO (16550) mode) 
1: Parity error, framing error, break detection 
0: Normal 


Transmit block empty 
In 16450 mode In FIFO (16550) mode 
1: No data in transmit hold register No data in transmit FIFO 
and transmit shift register 
0: Data in either transmit hold register Data in transmit FIFO 
or transmit shift register 


Transmit hold register empty 
In 16450 mode In FIFO (16550) mode 
1: Characters transferred to transmit Transmit FIFO is empty 
shift register 
0: Characters stored in transmit hold Transmit data in transmit FIFO 
register 


Break interrupt 
1: Detected 
0: Normal 


Framing error 
1: Detected 
0: Normal 


Parity error 
1: Detected 
0: Normal 


Overrun error 
1: Detected 
0: Normal 


Receive data ready 
1: Receive data in FIFO 
0: No receive data in FIFO 
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This register is used for CPU to obtain information regarding data transfer. 

When the LSR7 and LSR (4:1) bits are set to 1, they are cleared to 0 when this register is read. 

The LSR7 bit is valid only in the FIFO (16550) mode. It is always 0 in the 16450 mode. 

The LSR4 bit becomes 1 when the receive data input is in spacing status (0) for longer than the transmit time of 1 
word (start bit + data bit + parity bit + stop bit) (break). In the FIFO (16550) mode, detection of a break in 1 character 
in the FIFO is considered as an error character, and a break is notified when that character reaches the top of the 
FIFO. Upon occurrence of a break, 1 zero character is transferred to the FIFO. The RXD pin changes to marking 
status, and upon reception of the next valid start bit, transfer of the next character becomes possible. 

The LSR3 bit becomes 1 upon detection of a 0 (spacing level) stop bit after the last data bit or parity bit (framing 
error). In the FIFO (16550) mode, detection of a framing error in 1 character in the FIFO is considered as an error 
character, and a framing error is notified when that character reaches the top of the FIFO. Upon occurrence of a 
framing error, the serial controller attempts to gain synchronization again. At this time, the error source is considered 
to have been in the start bit, and data is loaded after sampling the next start bit two times. 

The LSR2 bit becomes 1 when the received characters fail to satisfy the even or odd parity specified with the LCR4 
bit (parity error). In the FIFO (16550) mode, detection of a parity error in 1 character in the FIFO is considered as an 
error character, and a parity error is notified when that character reaches the top of the FIFO. 

The LSR1 bit becomes 1 when the next character is transferred to the receive buffer register before the CPU has 
read the receive buffer, and the preceding character disappears (overrun). If, in the FIFO (16550) mode, the data 
exceeds the trigger level and continues to be transferred to the FIFO, so that the FIFO becomes full, no overrun error 
occurs until the next characters have been completely stored to the shift register. An overrun error is notified 
immediately after it occurs. The characters in the shift register are overwritten, but they are not transferred to the 
FIFO. 
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10.1.11 MSR (0x1500 381C) 


Taras [ * ]« [effets]. 
Taw [oa [a [a |e |» [| w | we | a] 
Pe mm RE a VR ca mae Pe 


Taro] 7 [7s | * |] se ]* |]. 1 
[arnt [ iid [ Unies | Undsras [Urisies | 0 [0 [a | 0 _| 


a Reserved. Write 0. 0 returned when read. 


DCD# signal status 
1: Low level 
0: High level 


Rl# signal status 
1: Low level 
0: High level 


DSR# signal status 
1: Low level 
0: High level 


CTS# signal status 
1: Low level 
0: High level 


DCD# signal change 
1: Yes 
0: No 


Rl# signal change 
1: Yes 
0: No 


DSR# signal change 
1: Yes 
0: No 


CTS# signal change 
1: Yes 
0: No 


This register indicates the current status of control signals input from the modem and whether line statuses have 
changed. 
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10.1.12 SCR (0x1500 381E) 


Peers |u| awa 


Er a al ln 


Reserved. Write 0. 0 returned when read. 
SCR (7:0) General-purpose data 


This register is a read- and write-enabled 8-bit register that can be used freely by the user. 
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The USB host controller conforms with OPEN HCI Specification Release 1.0. This controller supports power 
management such as the clock stop function on the PCI/USB side. It also provides two downstream ports. However, it 
does not support legacy functions. 


11.1 Features 


The features of the USB host controller are shown below. 


Functions 
* Conforms with OPEN HCI Specification Release 1.0 
«+ Communication with USB devices asynchronously to host CPU 
+ Supports two types of USB devices, full soeed (12 Mbps) and low speed (1.5 Mbps) 
- System clock: 48 MHz 
e Interface 
- USB interface transceiver 
Conforms with Universal Serial Bus Specification 1.0 
Automatic switching between full speed (12 Mbps) and low speed (1.5 Mbps) 
e Communication with host CPU 
¢ USB host: Via operational register in controller 
+ System: Via host controller communication area in memory space 
e Memory and I/O space 
- 4 GB system: Mapping to 4 KB space of memory space 
+ System: 256-byte space host controller communication area allocated in memory space 
e Internal FIFOs 
« PCI side: 16-byte (4 x 4 double-words) 
- USB side: 64-byte (64 x 1 bytes) 
e Root hub 
+ 2 downstream ports 
e Low power consumption 
+ PCl clock stop function and USB clock stop function 
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11.2 USB Host Control Configuration Registers 


In the case of the PCI local bus (internal PCI bus in the Vrc4172), the USB host control configuration registers are 
accessed to set the hardware resources used by devices and the characteristics and operation of devices. Each 
register is accessed with the PCI configuration cycle. For more detailed information, see the PCI Local bus 
Specification Revision 2.1. 


Figure 11-1. USB Host Control Configuration Space 


Device ID register 


Vendor ID register 


Status register 


Command register 


Class code register 


Revision ID register 


Built-in self test 
register 


Header type register 


Latency timer 
register 
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Offset 
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0x0C 
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0x2C 
0x30 
0x34 
0x38 
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11.2.1 Register set 
Table 11-1 lists the USB host control configuration registers. 


Table 11-1. USB Host Control Configuration Registers 


Offset Name Bit R/W Reset Value Contents 
Address 


a 
[orca [seveibiegier arse | ® | oro vie oortiemace ———| 


0x08 Revision ID register : 0x01 Indicates compliance with PCI Local bus 
Specification Revision 2.1 
Class code base address 31:24 0x0C Indicates that it is a serial bus controller 
register device 


0x09 
Class code subclass register 23:16 | oR | 0x03 Indicates that it is a USB device 


Class code programming 15:8 0x10 Indicates that it is an OpenHCl host 
interface register controller 


Cache line size register : [ae | 0x00 Caches cannot be used 


0x0D Latency timer register 15:11 00000 Time during which bus cycle executed 
10:8 | oR | can be continued 
Header type register 23:16 | oR | 0x80 Not a PCl-to-PCl bridge 


N 
Oo 


Built-in self test register 31:24 Ms = | 0x00 BIST not supported 
Base address register 31:0 0x0000 0000 Refer to 11.2.4 


0x2C Subsystem vendor ID register 15:0 R (/W) 0x0000 (Write is enabled by setting the ID Write 
Mask bit of the power management 
control/status register) 

Ox2E Subsystem ID register 31:16 | R (/W) 0x0000 (Write is enabled by setting the ID Write 
Mask bit of the power management 
control/status register) 

(W) 


R 0x00 Displays the interrupt line route. Write is 


enabled only when using the power 
management control/status register 


Interrupt line register ae 
0x01 Indicates the INTA# signal (internal PCI 
bus signal) 


Interrupt mode register 15 


7:0 
:8 


Ox3E Min_Gnt register (burst cycle 23:16 0x01 Burst cycle minimum request time 
minimum request time register) 


Ox3F Max_lat register (bus 31:24 Ox2A Bus mastership request frequency 
mastership request frequency 
register) 

OxEO Power management 31:0 R/W 0x0000 0000 Refer to 11.2.5 
control/status register 


NI 
Oo 
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11.2.2 Command register (offset address: 0x04) 
Bit 15 14 13 12 11 10 
Position 
Bit name Fast back- SERR# 
to-back enable 
Evite! 
—- 
reset 


Bit name Wait cycle Parity Memory Special Memory I/O space 
control Error at write and Cycles anes space 
response snoop Invalidate 
enable 


oe ae a a ee 
After 
reset 


Bit Bit Name Function 
Position 
15:10 Reserved. Write 0. 0 returned when read. 
a Fast back-to-back enable Fast back-to-back access is not supported. 


SERR# enable Response control for system errors 
1: Drives the SERR# signal (internal PCI bus signal) 
0: Does not drives the SERR# signal 


[8 | _PaiyEncrvespone [Pavers wenctchied = 
[—s_[_verpatte rnin [vente sropinias C= 
[ener ens si oe [never wean seiaka 


Bus Master Bus master operation control 
1: Can be operated as bus master 
0: Cannot execute cycles as bus master 
1 Memory space Response control for memory access 
1: Responds to memory access 
0: Does not respond to memory access 


ates I/O space Does not respond to I/O access 
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11.2.3 Status register (offset address: 0x06) 


(1/2) 


Bit name Detected Signaled Received Received DEVSEL DEVSEL Data 
parity system master target timing timing Parity 
error error abort abort Error 

detected 


[aw [ew [aw [ew [| aw | aw | ® | a | aw | 


Bit name Fast back- UDF 66 MHz RFU RFU RFU RFU RFU 
to-back support capable 
capable 


a a a ee ee 
arerreset | oT oo fT oe Fe Po Po 


Detected parity error Detection of data parity or address parity 
1: Detected 
0: Not detected 


Signaled system error SERR# signal (internal PCI bus signal) active 
1: Active 
0: Inactive 


Received master abort The master sets this bit to 1 when the bus cycle the USB host controller was 
executing is ended with master abort. This bit is cleared by writing 0 to it. 

Received target abort The master sets this bit to 1 when the bus cycle the USB host controller was 
executing is ended with target abort. This bit is cleared by writing 0 to it. 


Signal target abort The target sets this bit to 1 when the bus cycle in which the USB host 
controller was accessed is ended by target abort. This bit is cleared by 
writing 0 to it. 


DEVSEL timing Active timing of the DEVSEL# signal (internal PCI bus signal) 


01: Medium speed 


Data Parity Error detected Set to 1 when the following 3 conditions are met. 
« When the USB host controller has made the PERR# signal (internal 
PCI bus signal) active, or the fact that the PERR# signal has been 
made active by the target has been detected 
« When the USB host controller was the bus master in the bus cycle in 
which a data parity error occurred 
« When the Parity Error response bit of the command register has been 
set to 1 
In the case of the Vrac4172, the Parity Error response bit is fixed to 0, so that 
this bit is never set to 1. 
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Fast back-to-back capable Response to fast back-to-back access 


Fixed to 0 (disabled). 


=a UDF support UDF is not supported. 
| os | 66 MHz capable 33 MHz operation 
Reserved. Write 0. 0 returned when read. 
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11.2.4 Base address register (offset address: 0x10) 


Bit name Base Base Base Base Base Base Base Base 
address address address address address address address address 


(MSB) (MSB) (MSB) (MSB) (MSB) (MSB) (MSB) (MSB) 
i 


Bit name Base Base Base Base Base Base Base Base 
address address address address address address address address 


(MSB) (MSB) (MSB) (MSB) (MSB) (MSB) (MSB) (MSB) 
Bre ON a ra 


pitPostion | 5 | ow | ow Pe | os ft Te 


Bit name Base Base Base Base Base Base Base Base 
address address address address address address address address 


(MSB) (MSB) (MSB) (MSB) (LSB) (LSB) (LSB) (LSB) 
Aer ese Gs Rie a ala 


Bit name Base Base Base Base Prefetchable Type Type Memory 
address address address address space 
(LSB) Indicator 


(LSB) (LSB) (LSB) 
anerreset | oJ oF 


31:12 Base address (MSB) Indicates the higher 20 bits of the base address of the operational register. 
Ta address (LSB) Indicates that the operational register has a 4 KB address space. 


| —Prefeichable | Prefetching is not possible. 


Type Indicates that the operational register can be placed anywhere in the 
4 GB main memory space. 


| Memory space Indicator _| space Indicator Indicates that the operational register is mapped to the main memory space. 
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11.2.5 Power management control/status register (offset address: 0xE0) 


(1/2) 
Tamamt a [|= | |» |= |= [= 
[svar [aru [rw | wu [rw | mu [aa | mw | Am 
aw fe [| re | a [|e | me [| # | me [ w 


Enable 
a ee a ee 
SA a a a ee a 
Toro] is | ~ | » | ef" if]* ifs |_| 

Status 
a 
eA a ee a a Fa 
ea ev a a 


Bit name ID Write PC_mode Status Power Power 
Mask oe Change Status Status 
Standby 


31:17 | FU Reserved. Write 0. 0 returned when read. 


16 Wakeup_Enable WAKE signal output control 
1: WAKE signal enabled 
0: WAKE signal disabled 


Wakeup_ Status Existence of Wakeup request 
1: Yes 
0: No 
This bit is cleared by writing 1 to it. Its value does not change even if 0 is 
written to it. 


ID Write Mask Write protect of subsystem ID and subsystem vendor ID 
1: Write enable 
0: Write mask 
PC_mode PC/AT™ compatible, PC-9800 series switch control 
1: PC/AT compatible mode 
0: PC-9800 series mode 
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5 REQ_Enable REQ signal (internal PCI bus signal) output timing control 
1: PCICLK (internal clock) asynchronous output 
0: PCICLK synchronous output 


Remarks 1. 


Status Change Standby Device status regarding power status change control 


1: Supported 
0: Not supported 


1:0 Power Status Power status control bit 
11: D3 (PCICLK stop, device power OFF) 
10: D2 (PCICLK stop, device power ON) 
01: RFU 
00: DO (PCICLK full mode) 


The REQ_Enable bit must always be used with its default value. If it is used asynchronously, the 
PCI specs will be deviated from. 

When PC_mode bit = 0, the Power Status area is disabled. The Power Status area can be read 
and written from the system, while the USB host controller (HC) can perform read only. 

When PC_mode bit = 0, the Wakeup_Status bit is disabled. This bit is set to 1 when Resume is 
detected from the USB while PC_mode bit = 1 and Power Status area = 10. At this time, make the 
WAKE signal active if Wakeup_Enable = 1. This bit is cleared by writing 1 to it, and the WAKE 
signal is made inactive at the same time. The above-described operation is performed only when 
the RHSC bit of the HclnterruptEnable register is set. 

When the PC_mode bit = 0, the Wakeup_ Enable bit is disabled. 

When the Power Status area is set to 10 or 11, the Status Change Standby bit outputs Os until 
status change becomes possible, and it outputs 1 when status change has become possible. 
When the Power Status area is set to 10 or 11, the value of the Status Change Standby bit is never 
returned to 0 once it has become 1. 
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11.3 Operational Registers 


The USB host controller (HC) contains operational registers, which serve as the windows for communicating with 
the host CPU. These registers are mapped to a 4 KB space in the 4 GB main memory space of the system, and they 
are used by the host controller driver (HCD). All these registers are read/written in word units. The CPU accesses 
these registers via the internal PCI bus using the PC memory cycle. The base address is indicated by the base 
address register of the USB host control configuration space. 

For more details, refer to OPEN HCI Specification Release 1.0. 


11.3.1 Register set 
Table 11-2 lists the host control operational registers. 


Table 11-2. Host Control Operational Registers 


Offset R/W R/W Symbol Function 
Address (HCD) (HC) 
HcControl HC control register 
HcCommandStatus HC command status register 
HclnterruptStatus HC interrupt status register 
| oxio 3S] Rw | OR HclnterruptEnable HC interrupt enable register 
ae ee HclnterruptDisable HC interrupt disable register 
HcHCCA HC communication area register 
oe ee HcPeriodCurrentED HC period current ED register 
| oxo =| RW TOR HcControlHeadED HC control head ED register 
HcControlCurrentED HC control current ED register 
| 0x28 =| RW | OR | HeBulkHeadED HC bulk head ED register 
HcBulkCurrentED HC bulk current ED register 
| oxx0 | oR | RW HcDoneHead HC done head register 
aE eS HcFmiInterval HC frame interval register 
HcFmRemaining HC frame remaining register 

HcFmNumber HC frame number register 
| oxo | Rw TOR HcPeriodicStart HC periodic start register 
| oxaa | Rw | OR HcLSThreshold HC LS threshold register 
| oss | Rw TOR HcRhDescriptorA HC PH descriptor A register 
| oxac | Rw |RSS HcRhDescriptorB HC PH descriptor B register 
HcRhStatus HC PH status register 
HcRhPortStatus1 HC PH port status 1 register 
HcRhPortStatus2 HC PH port status 2 register 


The details of these registers are shown next. 
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11.3.2 HcRevision (offset address: 0x00) 


Tawees |e |e |» |» |e |» |» | # | 
Pewee |» |e |» |» |» |» | a | # | 


Paweco[e [a |» |r | a |e | [ m 
Pawn [a [a [a |r [a [a [a [a 


pum(eo). |B | Se oP ee ee 
estes aie =] So Sa ee i nee a | 
Undefined Undefined Undefined | Undefined Undefined Undefined Undefined | Undefined 


jeiresiion | 7 [| e¢ | os fo + | 2 {2 fos Too | 
FSC, GV Oa a 
pew | oe | re | em | a | oe { rk | re | kk | 
pavers | oo To fo Ft To Po 


31:8 Reserved. Write 0. Since the values of these bits become undefined after 
reset, initialize them ae ce eee software. 


| Revision = Indicates compliance with the OPEN HCI | Indicates compliance with the OPEN HCl Specification Release 1.0. _| Release 1.0. 
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11.3.3 HcConirol (offset address: 0x04) 


(1/2) 
Tamamt a [# |= | |» |= |= [= 
[sivane [aru [rw | wu [rw | mu [aw | mw | An 


conc lc Oe dO ( 
Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined 


Pawns |e [a |» |r | a | w | [ mR 


Taran t es [= ]* |e] ]»].» |. 
[sivane [ary aru [au | aw | mu | awe | ave | mn 
Dawe [on [a [a | a [a [a [a | 
[atereset | Urn [ Unies | Uneied | Urisred [Urisned [0 | = [a 


Farner | vows [wows [a | o |» |» |» | « 


31:11 Reserved. Write 0. Since the value of these bits become undefined after 
reset, initialize them by software. 


Remote Wakeup Enable 


Enable/disable of remote wakeup upon detection of upstream resume signal 
1: Enable 
0: Disable 


Remote Wakeup Connected 


Remote wakeup signal support 
1: Support 
0: Do not support 


Notes 1. Only hardware reset is possible. 
2. After hardware reset: 0 
After software reset: 1 
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Interrupt Routing 


Routing of interrupt request generated by event registered in the HclnterruptStatus 
register 
1: SMI# signal output 
0: USBINT# signal output 


Host Controller Functional Status for USB 


USB operation mode 
11: UsbSuspend 
10: UsbOperational 
01: UsbResume 
00: UsbReset 


Bulk List Enable 


Enable/disable of bulk list processing for next frame 
1: Enable 
0: Disable 


Control List Enable 


Enable/disable control list processing for next frame 
1: Enable 
0: Disable 


Isochronous Enable 


Enable/disable isochronous ED (Endpoint Descriptor) processing for next frame 
1: Enable 
0: Disable 


Periodic List Enable 


Enable/disable cycle list processing for next frame 
1: Enable 
0: Disable 


Control Bulk Service Ratio 


Service ratio between control and bulk ED 
11:43 
10: 3:1 
01: 2:1 
00: 1:1 
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11.3.4 HcCommandSiatus (offset address: 0x08) 


(1/2) 
Tamamt a [# |= | |» |= |= [a 
[sivane [aru [rw | wu [rw | mu [aa | mw | Am 


ino lc OO ( 
Undefined Undefined Undefined Undefined Undefined Undefined Undefined Undefined 


Pawiwcor [aw | ew | aw | ew | aw | ww [om [ 
Pawns [|e |r | a |r | a | | aw | ww 
[ateret_[ nd | Unda | Und | Uninet | Und | Unni [0 [0 


Tarmam[ « [= [= ]*)"]* fs]. 
Pawns [a | a [a |r [a | a [a [An 


Taran] 7 [=] s |] ]-]*]"7 [1 
Pawo |e |» | a |n | aw | ew | ww | aw | 


31:18 RFU Reserved. Write 0. Since the value of these bits become undefined after 
reset, initialize them by software. 


17:16 Scheduling Overrun Count 
Counting of scheduling overrun errors. Incremented upon occurrence of an 
error as follows: 
00 (initialization) ~ 01 > 10 > 11 > 00 
Reserved. Write 0. Since the value of these bits become undefined after 
reset, initialize them by software. 


Ownership Change Request 


This bit is set by HCD to request HC control change. 
1: Yes 
0: No 


Bulk List Filled 


Existence of TD (Transfer Descriptor) in bulk list 
1: Yes 
0: No 
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Control List Filled 


Existence of TD in control list 
1: Yes 


Host Controller Reset 


HC software reset 
Set to 1 by HCD, cleared to 0 by HC 
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11.3.5 HclnterruptStatus (offset address: 0x0C) 
(1/2) 


incr la OO  ( 
| atterreset | 0 | 0 | Undefined Undefined Undefined Undefined Undefined Undefined 


Pawns |e |r |» [|r | a [| w | m [ R 


Taramt s [= [= ]*)"]*f*]. 
Pawns [a | a [a |r [a | a [a [An 


Tara] 7 [=e [=] ]*]*  ]+* ] 
[sivane [eu | mse | mo [ue | mo | = | wor | so 
Pawn |e | aw | aw | aw | aw | ww | aw [aw 
[aero [uniwme| —o to |e | o [ » | « [| 0 


Reserved. Write 0. 0 returned when read. 


30 OC Ownership Change 
When the HCD sets the OCR bit of the HcCommandStatus register, this bit 
is set to 1 by HC. If it is not masked, a system monitoring interrupt (SMI) is 
immediately issued for this event. It is cleared by writing 0 to it. 


29:7 RFU Reserved. Write 0. Since the values of these bits become undefined after 
reset, initialize them by software. 
RHSC Root Hub Status Change 
This bit is set to 1 when the contents of the HcRhStatus register or 
HcRhPortStatusN (N = 1, 2) registers change. It is cleared by writing 0 to it. 
5 FNO Frame Number Overflow 
Change in value of bit 15 of HcFmNumber register 
1: Yes 
0: No 
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Unrecoverable Error 


Detection of system error not related to USB 
1: Detected 
0: Normal 


Resume Detected 


Detection of Resume signal 
1: Detected 
0: Normal 


Start of Frame 


This bit is set at the start of a frame. It is cleared by writing 0 to it. 


Writeback Done Head 


This bit is set when the contents of the HcDoneHead register are written to 
the HccaDoneHead area™””. This bit is cleared by HCD after the contents of 
HccaDoneHead are saved. 


Scheduling Overrun 


Occurrence of overrun in USB schedule of current frame 
1: Occurred 
0: Normal 


Note The HccaDoneHead area is located on the HCCA (Host Controller Communication Area). The HCCA is a 
256-byte system memory that is used when the HCD and HC communicate. For details, refer to OPEN 
HCI Specification Release 1.0. 
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11.3.6 HclnterruptEnable (offset address: 0x10) 


(1/2) 
famam[ «| |= | |» |= |= [a 
[scare | we [oo | wu [rw | mu [ra | ww | an 
Pawo [= | ew | aw | ew | aw | ew | aw | ew 


zr la dO 
| atterreset | 0 | 0 | Undefined Undefined Undefined Undefined Undefined Undefined 


Pawns [|e |r |» [|r | a [| w | me [ m 


Taram[ « [=~] «= ]*)"]*)*]. 
Pawn [ea [a [a |r [a | a [a [An 


Taran] 7 [=] *s |] ]*]"* |]. 


TC (RF SC WO 
undetned | 0 {oo Pe Pe i 


Master Interrupt Enable 


Enable/disable interrupts caused by events indicated by other bits of this register 
1: Enable 
0: Disable 


Ownership Change 


Interrupt request with Ownership Change 
1: Enable 
0: Disable 


29:7 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 


RHSC Root Hub Status Change 
Interrupt request with Root Hub Status Change 
1: Enable 
0: Disable 
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Frame Number Overflow 


Interrupt request with Frame Number Overflow 
1: Enable 
0: Disable 


Unrecoverable Error 


Interrupt request with Unrecoverable Error 
1: Enable 
0: Disable 


Resume Detected 


Interrupt request with Resume Detect 
1: Enable 
0: Disable 


Start of Frame 


Interrupt request with Start of Frame 
1: Enable 
0: Disable 


Writeback Done Head 


Interrupt request with HcDoneHead Writeback 
1: Enable 
0: Disable 


Scheduling Overrun 


Interrupt request with Scheduling Overrun 
1: Enable 
0: Disable 


This register controls the sources of hardware interrupts. 

Writing 1 sets the bits of this register, but writing 0 is ignored. To clear the values of the bits of this register, write 1 
to the corresponding bit of the HclnterruptDisable register. 

The bits of this register correspond to the bits of the HclnterruptStatus register. 

When all the following conditions are satisfied, a hardware interrupt is generated. 


- An interrupt source occurs and a given bit of the HclnterruptStatus register is set. 


« A bit corresponding to the HclnterruptEnable register is set. 
- The MIE bit of the HclnterruptEnable register is set. 
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11.3.7 HclnterruptDisable (offset address: 0x14) 


(1/2) 
Tamam[ a [# |= | |» |= |= [= 
[ sivane | we [oo | wu [rw | mu | ra | mw | mn 
Pawo [= | ew | aw | ew | aw | ew | aw | ew 


zr la dO 
| atterreset | 0 | 0 | Undefined Undefined Undefined Undefined Undefined Undefined 


Pawns [|e |r |» [|r | a [| w | me [ m 


Taram[ « [=~] «= ]*)"]*)*]. 
Pawn [ea [a [a |r [a | a [a [An 


Taran] 7 [=] *s |] ]*]"* |]. 


TC (RF SC WO 
undetned | 0 {oo Pe Pe i 


Master Interrupt Enable 


Enable/disable interrupts caused by events indicated by other bits of this register 
1: Disable 


Ownership Change 


Interrupt request with Ownership Change 
1: Disable 


Interrupt request with Root Hub Status Change 
1: Disable 


Frame Number Overflow 


Interrupt request with Frame Number Overflow 
1: Disable 
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Unrecoverable Error 


Interrupt request with Unrecoverable Error 
1: Disable 


Resume Detected 


Interrupt request with Resume Detect 
1: Disable 


Start of Frame 


Interrupt request with Start of Frame 
1: Disable 


Writeback Done Head 


Interrupt request with HcDoneHead Writeback 
1: Disable 


Scheduling Overrun 


Interrupt request with Scheduling Overrun 
1: Disable 


This register is used to clear the bits corresponding to the HclnterruptEnable register to 0. 
When 1 is written, the corresponding bit of the HclnterruptEnable register is cleared to 0. Writing 0 is ignored. 
The values of the HclinterruptEnable register are returned when this register is read. 
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11.3.8 HcHCCA (offset address: 0x18) 


Pawns [|e [re | a |r | a | # | me [ w 
aternet [oe fe fe fe [> [= [fe 


Pawn [|e | a [a |r [a | a | m [ a 
Paternet | 0 |e fo |» [ «|» [= |» 


Tara] =e | ~ ]* |e [«]*)]* ]. 
HCCA HCCA HCCA HCCA HCCA HCCA HCCA HCCA 


Favors |e fe |e |» |» |» |» | 0 


Tarn 7] s [.s][~*]-*]*e]* | 
Pawo a [a [a | a | a [a [a | A 
Dawe |e |e [a | a [a [a |e | 
fer dC 


31:0 HCCA Host Controller Communication Area 
Base address for host controller communication area. Since it is allocated in units of 256 
bytes, bits 7 to 0 are fixed to 0. 
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11.3.9 HcPeriodCurrentED (offset address: 0x1C) 


Pawo fe [a |» [|r | a [| w | me [ w 
Patweet fo |e fo |e fo |» [eo [0 


Paweco | x |» |e | a | we [| a | re | f 
Tweet [o fo | o |e |e]. |e. 


PCED PCED PCED PCED PCED PCED PCED PCED 


Pamwreet | of e |» | o |e [| » [| o | 0 


farm] 7 [*« [ss [i]s]? |)* ]. 
Paweco[ ea [a |» [a | ws [| n | a | n_ 
Pawn | ww | aw | aw | aw [a |e | a [ m 
ea CO 


31:0 PCED Period Current ED 
Physical addresses of Isochronous/InterruptED of cycle list processed in current frame. 
Since ED (Endpointer Descriptor) is allocated in units of 16 bytes, bits 3 to 0 are fixed to 
0. 


User's Manual U14386EJ3VOUMO0 143 


CHAPTER 11 USB HOST CONTROLLER 


11.3.10 HcControlHeadED (offset address: 0x20) 


Pawns [|e |r | a |r | a | a | w® [ # 
aternet [oe fo |e [ef fa [oe 


Pawn [ea | a [a |r [a | a |e [ # 
Paternet fo |e fo» |» |» |» | «|» 


Prweo |e |» | a | a | me [| a | w |r | 
Pave [a to |» |e [|e |» |» |. _ 


farm] 7 [ei] s [*]s]? [+7]. 
Pawico [aw | aw | aw [ww | a [a [a [A 
Pawns |e [re | a» |r | a |» | [ w 
fe a 


31:0 CHED Control Head ED 
Physical address of 1st ED of control list 
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11.3.11 HcControlCurrentED (offset address: 0x24) 


Patweet fo |e fo |e fo |» [oe |» 


Parereet fo fe fo |e | o |» | «| 0 


Pawnee [0 fo |» |e |e]. ]e [os 


Term [ 7 [es [ss ]*]*s][e [1]. 
Pawo [aw [aw | aw [ aw [a | a | a | Am 
Pewee [aw | aw | aw [aw [ e [a | ® | A 
ee a 


31:0 CCED Control Current ED 
Physical address of current ED of control list 


User’s Manual U14386EJ3VOUMO0 145 


CHAPTER 11 USB HOST CONTROLLER 


11.3.12 HcBulkHeadED (offset address: 0x28) 


Pawns [|e [|r | a [|r | a | a | me [ # 
Taternet [oe fo fe fo [> [= [ 


Pawn [a | a [a |r [a | a | m [ a 
Paternet | 0 [|e fo |» | |» [= | 


Peweo |e |e | a | a | me [|e | w |r | 
Paver [a fo |» |e [|e ]»]»|._ 


Param] 7 [e ]s [*)]s]?)]* ]._ 
Pawivco [aw | aw | aw [ww | a [a | a [A 
Pawns [|e |r |» |r | a |» | [ # 
fee CO 


31:0 BHED Bulk Head ED 
Physical address of 1st ED of bulk list 
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11.3.13 HcBulkCurrentED (offset address: 0x2C) 


Patent fo fe fo |e fo |» [eo |» 


Pawereet fo fe fo |e | o |» | «| 0 


Pawnee [0 fo |» |e |e]. |e lo 


Tamm [ 7 [se ]s[*]s]*]"7)]1 
Pawo [| aw | aw | ww | aw | ma | a |r | rm 
Dawe [aw | aw | ew | aw | a [a |r | | 
Pawnee [o | o | o |» |e {fe ]«fe_| 


31:0 BCED Bulk Current ED 
Physical address of current ED of bulk list 
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11.3.14 HcDoneHead (offset address: 0x30) 


Pawo fe [|r [a [|r | a | a |e [ # 
Tatenet foe fo |e [ «|» [« [0 


Paweco |e | a | a | a |e [|e |e | | 
Tater [a to | o |e |e]. |. |ua_ 


Pawo [a [a [a [a [a | a [a [a 
Pawnee | o [oe |» |e |» |» |» | 0 


farm] 7] [ses ]*]*]?]* ] 
Paweco fe» |r [a |r [a [a [me [a 
Pewee [aw | w | aw | ww fe |» [| # 
eel 6 lowes fo | oo |e fo 


31:0 DH Done Head 
Physical address of TD added last to the Done queue (transfer completed queue) 
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11.3.15 HcFminterval (offset address: 0x34) 


Pawn [|e [a |e |r | a [|r | a [rR 
ateeet [oe fo fe fo fs fe [ 


Pawn [a [a |e | a [a |e [a [ n 
Paiereet fo |e fo |e | o |» [| «|» 


Tara] = [ « [* [*«["]*]f. 
Tawa |e |» |e | a | a [| a |r | a 


Tare] 7 [* [sf] [es]? )* ]._ 
Pawn [|e [a |e» | a | a [|r | a [ R 
eae a a 


Frame Interval Toggle 
Inverted when loading a value to the FI area is performed. 
FS Large Data Packet 


Maximum number of data bits that can be transmitted/received in single processing 


15:14 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 

13:0 Fl Frame Interval 
Bit time of 1 frame time width 
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11.3.16 HcFmRemaining (offset address: 0x38) 


Pawo [= | ew | aw | ew | rw | ew | aw | ew 
Pawns [aw [|r | a |e |e | a |e [ w 
Tater [0 | Unter | ined | Unin [ Urid | Unie | Uni [ Ut 


Pawns [a |r [a |r [a [a [a [An 


Tara] = [=~] = ]*«)"]* fs]. 
Pawiwcoy [aw | aw [a |r [a [a [a [a 
Pawn [a |r | aw | aw | aw | ww | aw [ ww 


farm] 7 [ [ss [*)]*]* [+7]. 
Paweco fe» |r | a |r | a | a |e [A 
eel 6 looks fo | of | of 


31 FRT Frame Remaining Toggle 
When the FR area becomes 0, the value of the FIT area of the HcFminterval register is 
loaded. 


30:14 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 

13:0 FR Frame Remaining 
Down counter indicating the remaining bit time of the current frame 


150 User's Manual U14386EJ3VOUMO0 


CHAPTER 11 USB HOST CONTROLLER 


11.3.17 HcFmNumber (offset address: 0x3C) 


Paweo [a [|e [| n | a | a [a |e | a 


Pawns [a | a |e [a [a | n [a [rn 


Pamwreet | o fe fo |e |» [| » [|o | o 


farm] 7 [*]s ][* [ss]? |)*]._ 
Pawo fe [a [a |r [a [a | m [ a 
ee 


31:16 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 

15:0 FN Frame Number 
Counter that is incremented when the HcFmRemaining register is reloaded. 
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11.3.18 HcPeriodicStart (offset address: 0x40) 


Pawns [|e |r |» |r | a [|e | [ wR 


Pawn [ea | a [a |r [a [a [a [An 


Taran] = |» ]* ]*)]"]*»]. ]" 1 


CO (ae TO (a 
arrest | 0 | oo | oo foo Foo fo Te | 


Term [ 7] * [ss ][~*]=*s]*]7]~-_ 
Pawo |e |e [a | a [a [a | n | rm 
(aeetar = a ewes ee | oe eal 


31:14 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 


13:0 PS Periodic Start 
Indicates the start of cycle list processing. 
The standard value is 0x3E67 counts (1 count = 0.1 ms). 
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11.3.19 HcLSThreshold (offset address: 0x44) 


Paweo [a [|e [-n | a | a [a |e | A 


Pawns [a [a |e [a [a | n | a [rn 


Tara] = [ « ]*[«*«["]*]. 


awe) | oR | oR | R | R | R | R | R | RR 
Undefined | Undefined | Undefined | Undefined Lae aes 


farm] 7 [«]s [*)]s]?)* |]. 
Pawn [|e [a |» |r | a [|e | m [ w 
Ce a a 


31:12 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 


11:0 LST LS Threshold 
This value and the FR area of the HcFmRemaining register are compared and whether 
low-speed transfer is possible before the EOF (End of Frame) is judged. 
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11.3.20 HcRhDescriptorA (offset address: 0x48) 
(1/2) 


Pawn [|e |r |» [|r | a [| w | m [ R 


Pawns [|e |r |» [|r | a |e | [ R 


Tara [ es [= ]*» |e] ]*]* |. 
Pawo [aw [aw [aw | aw | aw [® | ww | Aw 
Dawe [a [a [a | a [a [a [a | 
[atereet | Urine [ Unies [ Untes | om [m= [om | = [=| 


Tara] 7 [= ]*s]* |] ]?)]7]. 
awico[ a [a [a [a |e [a [a | A 
Pawn |» | a | a | a |e |» | m | A 
Pare [= fe fe pe tele >e |e 


31:24 POTPGT Poweron To Power Good Time 
Indicates the time during which HCD must wait prior to access to root hub ports to which 
current is applied. 


23:13 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 
12 NOCP No Over Current Protection 
Whether overcurrent status is reported or not 
1: Do not support overcurrent protection 
0: Report overcurrent status 
11 OCPM Over Current Protection Mode 
Mode for overcurrent status report 
1: Report in every report 
0: Batch report for all downstream ports 


Note Only hardware reset is possible for bits 31 to 24 and bits 12 to 0. 
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10 DT Device Type 
Indicates that the root hub is not a composite device. 


No Power Switching 

Power application switching 
1: Always apply power to ports when HC is ON. 
0: Port power can be turned ON/OFF. 


Power Switching Mode 


Mode for power application 
1: Apply power to each port separately 
0: Apply power to all ports at the same time 


Number Downstream Ports 


Number of downstream ports supported by root hub 
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11.3.21 HcRhDescriptorB (offset address: 0x4C) 
(1/2) 


Pawn [|e [a |» |r | a [| w | [wR 


Pawn [a | a [a |r [a [a [a [a 
Pareto p= pe pe pe > pe pe 


Taran] = |» ]* ]*)]"]*»]. |," 
[sivas [on | om | om | on | on | om | on | on | 
Peweo |e |» | a | a | a [| a | rn |r| 
Pare [om fm |= fe pele |e |e 


farm] 7] ]s [*)]s]?*]* ]. 
[scare [on [on | om | on | om | on [| on | on 
Pawn [|e |r |» [|r | a [| w | [ R 
Patent [om oe oe fe pe fe fe pe 


31:16 PPCM Reserved. Write 1. 1 returned when read. 


18 Port Power Control Mask 
Masks a pair of power supply for port 2. 
1: Mask 
0: Do not mask 
17 


Port Power Control Mask 

Masks a pair of power supply for port 1. 
1: Mask 
0: Do not mask 


Reserved. Write 0. 0 returned when read. 


Note Only hardware reset is possible. 
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(2/2) 
Reserved. Write 0. 0 returned when read. 


2 Device Removable 
Connection of device to port 2 
1: Connected 
0: Not connected 
1 


Device Removable 


Connection of device to port 1 


1: Connected 
0: Not connected 


Reserved. Write 0. 0 returned when read. 
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11.3.22 HcRhStatus (offset address: 0x50) 
(1/3) 


Pawns [|e [|r | a [|r | a | a | me [ # 


[sivane [aru [aru [au | aw | aw | au | 000 | wowa | 
Dawe |e [a [a | a |e |e | ww | m_ 


Tarmam[ « [=~] «= ]* [1 ]*f*]. 
[svar | weiea [au | wu [aw | aw | au | aw | a 
Pawn fe | a [a |r [a | a | m® [ a 
Tatert [ound | Und [Under | Urid | Unie | Unis [ Ute 


Taran 7 [=] s |] ]*]*]"7 [1 
[vvane [aro aru| rev | av | mu | wu | oo | wowa | 
Pawo [aw [aw | ew | aw | aw [aw | | aw 
Peweo |e |e | a | a | me | a | ww |r| 


Notes 1. Only hardware reset is possible for bit 31, bits 17 to 15, and bits 1 and 0. 
2. The name of these bits is different during HCD read and write. 


The names of these bits are as follows. 


During HCD Read During HCD Write 
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31 CRWE Clean Remote Wakeup Enable 
1: Clear the RWE bit of the HcControl register to 0 
0: No change 
30:18 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 


17 OCIC Over Current Indicator Change 
When a change occurs in the OCI bit, HC sets this bit to 1. This bit is cleared to 0 when 
HCD writes 1 to it. This bit remains unchanged when HCD writes 0 to it. 


16 sq@p’" (During HCD write) 
Set Global Power 

1: When the PSM bit of the HcRhDescriptorA register is 1, only the PPS bit of the 
HcRhPortStatus register of the ports that are not set by the PPCM area of the 
HcRhDescriptorB register is set to 1. 
When the PSM bit of the HcRhDescriptorA register is 0, the power to all ports is 
switched ON. 

0: No change 


LPSC (During HCD read, HC read) 


Local Power Status Change 
The root hub does not support the local power supply status. 


15 SRWE"* (During HCD write) 
Set Remote Wakeup Enable 
1: Set RWE bit of the HcControl register 
0: No change 
DRWE (During HCD read, HC read) 
Device Remote Wakeup Enable 
1: When the CSC bit of the HcRhPortStatus register becomes 1, this indicates a 
remote wakeup event. 
0: When the CSC bit of the HcRhPortStatus register becomes 1, this indicates other 
than a remote wakeup event. 


14:2 RFU Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 


1 OCI Over Current Indicator 
Wthether overcurrent status exists or not (when the overcurrent status is reported in 
batch for all downstream ports) 
1: Overcurrent status exists 
0: Current operation normal 
To report the overcurrent status individually for each port, clear this bit to 0. 


Note These bits can be written only by HCD. The HC cannot read/write them. 
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capt" (During HCD write) 
Clear Global Power 

1: When the PSM bit of the HcRhDescriptorA register is 1, only the PPS bit of the 
HcRhPortStatus register of the ports that are not set by the PPCM area of the 
HcRhDescriptorB register is cleared to 0. 
When the PSM bit of the HcRhDescriptorA register is 0, the power to all ports is 
switched OFF. 

0: No change 

LPS 


(During HCD read, HC read) 


Local Power Status 
The root hub does not support the local power supply status. 


Note This bit can be written only by HCD. The HC cannot read/write it. 
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11.3.23 HcRhPortStatus 1 and 2 (offset address: 0x54, 0x58) 
(1/4) 


BMG) i aR Paik aR SI ne deta a | 
jp Aterreset | oo foo fF 


Pawoco[ a [a |r | ew | aw | ww | aw | aw 
Pawn |e [a |r | ew | aw | ew | aw | aw 
Pate [oe fe pe fe pe pe |e 


Tara] s [« ]*«]*«["f*)f[*]. 
[atvane [aru [av aru [aw | eu | amr | wowa | woe 
Pawo fe [|r |e |r | a | | aw | ww 
Pawn [a [a [a |r [a |” | aw | ew 
Pateret [oe | o | 0 [0 | 0 fired a= 


Taromm[ 7 [8 7s [+ ].s]*]" |. 
[vane [ard | aru | nvr | wows | nowa | owe | wow2 | vows 
Pawo [a [a |» | aw | aw [ew | aw | aw 
Dawe |e |» |» | aw | aw | ew | mw | aw | 
Pawnee [oe fo | o fe pele |e |e 


Notes 1. Only hardware reset is possible for bits 20 to 16, bits 9 and 8, and bits 4 to 0. 
2. The name of these bits is different during HCD and HC read and write. 


The names of these bits are as follows. 


Bit Position Bit Name 


During Read During Write 
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31:21 | RFU Reserved. Write 0. 0 returned when read. 


Port Reset Status Change 
This bit is set to 1 upon the end of the reset. It is cleared to 0 when the HCD writes 1 to it. 


Port Over Current Indicator Change 


This bit is set to 1 when the POCI bit changes. It is cleared to 0 when the HCD writes 1 to 


Port Suspend Status Change 


This bit is set to 1 upon the end of the Resume. It is cleared to 0 when the HCD writes 1 
to it or when the PRSC bit is set to 1. 


Port Enable Status Change 


This bit is set to 1 upon occurrence of overcurrent, port power-off by device disconnection, 
or operational errors such as bubble detection. It is cleared to 0 when the HCD writes 1 to 


Connect Status Change 


This bit is set to 1 by writing 1 to the SPR bit, SPE bit, or SPS bit when the CCS bit is 0 or 
the bits corresponding to the DR area of the HcRhDescriptorB register are set and the 
CCS bit changes. It is cleared to 0 when the HCD writes 1 to it. 


(During write) 
Clear Port Power 


This bit is set to 1 by connecting a low-speed device. It is cleared to 0 when a full-speed 
device is connected. 


(During read) 
Low-Speed Device Attached 


Speed of connected device 
1: Low speed 
0: Full speed 
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(During write) 


Set Port Power 
This bit is set to 1 at the following times. 
« When the PSM bit of the HcRhDescriptorA register is 0 and the SGP bit of the 
HcRhStatus register becomes 1 
« When the NPS bit and PSM bit of the HcRhDescriptorA register are 0 and 1, 
respectively, the bit corresponding to the PPCM area of the HcRhDescriptorB 
register is 0, so that the SGP bit of the HcRhStatus register becomes 1 
« When the NPS bit is 0 and the PSM bit is 1, and the bit corresponding to the PPCM 
area is set to 1 
This bit is cleared to 0 at the following times. 
When the NPS and PSM bits are 0, and the CGP bit of the HcRhStatus register is 
set to 1 
When the NPS bit is 0 and the PSM bit is 1, and the bit corresponding to the PPCM 
area is 0 and the CGP bit is set to 1 
When the NPS bit is 0 and the PSM bit is 1, and the bit corresponding to the PPCM 
area is 1 and the CPP bit is set to 1 
When overcurrent occurs 


(During read) 
Port Power Status 


Status of the port power 
1: ON 
0: OFF 


a Reserved. Write 0. 0 returned when read. 


(During write) 


Set Port Reset 


This bit is set to 1 when the HCD writes 1 while the CCS bit is 1. This bit is cleared to 0 
when the PRSC bit is set to 1 and the HCFS area of the HCControl register is 01, or when 
the power to a port is switched OFF. 


(During read) 
Port Reset Status 


Status of port reset signal 
1: Active 
0: Inactive 


(During write) 
Clear Suspend Status 


This bit is set to 1 when an overcurrent occurs while the NOCP bit and OCPM bit of the 
HcRhDescriptorA register is 0 and 1, respectively. It is cleared to 0 by canceling the set 
condition. 


(During read) 
Port Over Current Indicator 


Occurrence of overcurrent 
1: Occurred 
0: Normal 
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2 SPS (During write) 
Set Port Suspend 


This bit is set to 1 when the HCD writes 1 while the CCS bit is 1. This bit is cleared to 0 
when the port power is switched OFF while the PSSC bit is set to 1, or the PRSC bit is set 
to 1, and the HCFS area of the HcControl register is 01. 


(During read) 
Port Suspend Status 


Suspension of port 
1: Suspended 
0: Not suspended 


(During write) 
Set Port Enable 


This bit is set to 1 when the HCD writes 1 while CCS bit is 1, or when the PRSC bit is set, 
or when the PSSC bit is set to 1. This bit is cleared to 0 when the CPE bit is set to 1 or 


upon occurrence of overcurrent, port power-off by device disconnection, or operational 
errors such as bubble detection. 


(During read) 
Port Enable Status 


Port status 
1: Enable 
0: Disable 


(During write) 
Clear Port Enable 


This bit is set to 1 when a device is connected. This bit is cleared to 0 when a device is 
disconnected or when the power to a port is switched OFF. 


(During read) 
Current Connect Status 


Current status of downstream port 
1: Device is connected 
0: Device is not connected 
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The PS/2 controller controls bi-directional data transfer using the PS2CLK and PS2DATA signals. 
12.1 Register Set 
Table 12-1 lists the PS/2 registers. 


Table 12-1. PS/2 Registers 


0x1500 3870 PS2DATA PS/2 transmit/receive data register 
0x1500 3872 PS2CTRL PS/2 control register 


The details of these registers are shown next. 
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12.1.1 PS2DATA (0x1500 3870) 


Tara [= [« ]« [et] i] ].» |. 
[aw [a [a |e | a [|e | a | # |p 


Tare] 7 [* [=] ]*]?)* ] 9 
PSDATA7 PSDATA6 PSDATA5 PSDATA4 PSDATA3 PSDATA2 PSDATA1 PSDATAO 


Undefined Undefined Undefined Undefined | Undefined | Undefined | Undefined | Undefined 


15:8 Reserved. Write 0. Since the values of these bits become undefined after reset, initialize 
them by software. 
PSDATA (7:0) PS2 transmit/receive data 
During write: Transmit data 
During read: Receive data 


This register is used to store the transmit data output from the PS2DATA pin and read the receive data input to the 
PS2DATA pin. 
Receive data can be obtained by reading this register. 


Using the PS/2 controller, the data can be transmitted or received in the following pattern. 


Figure 12-1. Data Pattern 


; \/ \/ \/ ; 
PS2DATA Start bit Datad Datat \ Data7 Parity Stop bit 
(I/O) I\ I\ » [\ I\ 
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12.1.2 PS2CTRL (0x1500 3872) 


Peeve | eu [ua 


ee 
re 
EA el ne 


ee Reserved. Write 0. 0 returned when read. 


Receive data parity error detection (Enabled only when the REMT bit is 1, odd parity) 
1: Error 
0: No error 


Receive FIFO used/not used 
1: Used 
0: Not used 


Interrupt detection enable 
1: Enable 
0: Disable 


PS2 interface enable 
1: Disable 
0: Enable 


Transmit data ready 
1: Transmit data exists 
0: No transmit data 


Receive data ready 
1: Receive data exists 
0: No receive data 


This register indicates the control settings for the PS/2 interface and the status information. 

When the PS2EN bit is set to 0, data transmit/receive to/from the PS/2 interface becomes possible. When the 
RVEN bit is 1, receive FIFO (8 bits x 8 rows) is used. When data is received from external, the REMT bit becomes 1, 
which indicates that receive data exists in the PS2DATA register. This bit is cleared to 0 by reading the receive data. 
When the receive FIFO is used, this bit is cleared to 0 when all the receive data has been read and the FIFO has 
become empty. 

The INTEN bit controls receive end interrupt request detection enable/disable. When the INTEN bit is 1, upon 
completion of a pair of data receive operations from the PS2DATA pin, an interrupt request is notified to the Vr4121 at 
the same time as the REMT bit is set to 1. When the Vr4121 reads receive data from the PS2DATA register, the 
interrupt request signal is made inactive. 

The PERR bit is set to 1 when a parity error occurs in the receive data. Be sure to check the PERR bit prior to 
reading the receive data. 
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12.2 Transmit Procedure 


The transmit procedure is described below. 


168 


Dis SB Gor 


Set the PS2EN bit to 1 to disable reception. 

Check that the PS2EN bit is set to 1. 

If receive data exists, read all the receive data. 

Set the transmit data to the PS2DATA register. 

Set the PS2EN bit to 0 to start transmission. 

Poll the TEMT bit to check that the transmission has ended. 
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CHAPTER 13 CONNECTION WITH VRr4121 


This chapter describes how to connect the Vrc4172 and the Vr4121. 


When connecting the Vrc4172 and the Vr4121, connect the pins corresponding to the following signals using wired 
OR connection. 


SCLK AD (0:24) 
DATA (0:31) RD# 

WR# ROMCS (2:3)# 
CKE UUCAS# 
ULCAS# MRAS (0:1)# 
UCAS# LCAS# 


If a load reduction buffer is used, connect to the inner side of the load reduction buffer (VR4121). Moreover, set the 
bits 1 and 0 of the BCUCNTREGS register of the Vr4121 to 1 according to the address of the PCI master window of 
the Vrc4172. Note that, in this case, the SYSDIR signal of the Vr4121 cannot be used as is as the direction control 
signal of the load reduction buffer. 

Figure 13-1 shows an example of a SYSDIR signal circuit when a load reduction buffer is used. 


Figure 13-1. Example of SYSDIR Signal (Vr4121) Circuit When Using Load Reduction Buffer 


Decoder 


Direction control signal of 


\ load reduction buffer 


SYSDIR a, 


Note Low level during read access to internal registers of the Vrc4172. 


13.1 Load Reduction Buffer Control 


(1) HLDACK# pin (Vr4121) 
Controls the buffer direction used for the address bus. 
1: Vr4121 — External I/O device (including Vrc4172) 
0: External I/O device — Vr4121 (when CKE signal = 0) 
Vrc4172 — VrR4121 (when CKE signal = 1) 
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(2) SYSDIR pin (VR4121) 
Controls the buffer direction used for the data bus. 
1: External I/O device (not including Vrc4172) > Vr4121 
0: Vr4121 — External I/O device (not including Vrc4172) 


Note When HLDAK# = 0, pull down the SYSDIR pin so that SYSDIR = 0. 
(3) CKE pin (VR4121) 

Buffer operation enable 
1: Disable 
0: Enable 

13.2 Cautions When Connecting Load Reduction Buffer 
Observe the following points when connecting a load reduction buffer. 
+ The CKE signal can be used to control operation enable only when the SCLK bit of the 
SDRAMMODEREG register of the VR4121 is 0. 


« When the operation is disabled, the load reduction buffer goes into the high-impedance status. Therefore, 
implement protective measures such as adding pull-up or pull-down resistors to the external I/O device. 
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CHAPTER 14 INTERRUPT SIGNALS 


The Vrc4172 has 6 interrupt notification signals, IRQ, INTRP, PS2INT, USBINT#, WAKE, and SMI#. The interrupt 
source detection block of each interrupt signal is shown in Table 14-1. For the generation source, refer to the chapter 
of each detection block. 


Table 14-1. Interrupt Signals 


Signal Name Interrupt Detection Block 
iRQ GPIO or IEEE1284 parallel controller“”° 
INTRP 16550 serial controller or IEEE1284 parallel controller“ 


USB host controller (INTA# signal (internal PCI bus signal)) 


Note Specify either one of them to be allocated with bits 3 and 2 of the 
1284INTRQ register (0x1500 3808). 
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CHAPTER 15 RESET 


There are two types of reset, hardware reset and software reset, by external pins (RESET, USBRST# pins). 

The USBRST# signal is the reset signal for the USB host controller and the internal PCI bus controller (including 
the SDRAM controller), and the RESET signal is the reset signal for the other blocks. 

Reset to the various blocks of the 16550 serial controller, IEEE1284 parallel controller, and PS/2 controller starts 
when the RESET signal becomes active, but these blocks are reset even if the RESET signal becomes inactive. To 
cancel reset, set bit 1 of the 1284CTRL register, 16550CTRL register, and PS2PWMCTRL register of the PMU to 0. 

Software reset consists of reset to the internal PCI bus and reset to the IEEE1284 parallel controller, 16550 serial 
controller, and PS/2 controller blocks. 

Software reset to the internal PCI bus is started by setting the PCIRSTGO bit of the command register of the PCI 
host controller to 1. This reset is automatically cancelled after the lapse of a given time. The register values of the PCI 
bus controller is held. 

At power-on, always make the RESET and USBRST# signals active to initialize the entire Vac4172. 

The registers that are initialized wnen RESET = 1 are listed below. 


¢ GPIO registers 

« PCS registers 

« PMU registers 

* 16550 serial controller registers 

¢ IEEE1284 parallel controller registers 
« PS/2 controller registers 

« PWM controller registers 


The registers that are initialized when the IRST bit of the SYSCLKCTRL register of the PMU is 1 are listed below. 


¢ GPIO registers 

« PCS registers 

« PMU registers other than SYSCLKCTRL register 
* 16550 serial controller registers 

¢ IEEE1284 parallel controller registers 

« PS/2 controller registers 

« PWM controller registers 


The registers that are initialized wnen USBRST# = 0 are listed below. 
« PCl configuration address register 
« PCl configuration data register 


« PCl host control register 
¢ USB host controller registers 
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CHAPTER 16 USAGE CAUTIONS 


The following usage cautions apply to the use of the Vrc4172. 
16.1 Power Supply Control 


(1) Linkage with SDRAM power supply 
If the 3.3 V power supply of the Vr4121 and the power supply system of the SDRAM are separated and the 
system is designed so that the power supply to the SDRAM is switched ON after using the SPOWER pin of 
the Vr4121, link the power supply of the Vrc4172 with that of the SDRAM. 


(2) Pull-up of SDRAM-related pins 
In the case of the Vrc4172, the SDRAM-related pins (WR#, ROMCS (2:3)#, UUCAS#, ULCAS#, MRAS 
(0:1)#, UCAS#, LCAS#, SRAS#, SCAS#) must be pulled up (refer to 2.3.2 External processing of pins and 
drive performance). Connect pull-up resistors to the power supplies of the SDRAM and Vrc4172. This is a 
measure to prevent that, when the bus mastership is passed from the Vr4121 to the Vrc4172 (or vice-versa), 
the SDRAM-related pins go into high impedance, causing erroneous SDRAM operation, and to prevent that 
those pins that are I/O pins of the Vrc4172 are open while in high impedance. 


If these countermeasures are not implemented, the voltage is applied due to the operation of the pull-up resistors 
provided for the Vrc4172’s SDRAM control pins when the SDRAM power supply is switched OFF. Note that if the pull- 
up resistors are extremely small, the SDRAM may get damaged. 


16.2 Reset Pins 


Design the system so that the Vrc4172’s USBRST# and RESET pins become active at the same time immediately 
following power application, or else the Vrc4172 bus and the Vr4121 bus may conflict immediately after power 
application. 


16.3 Cautions on Vr4121 Suspend Mode 


If the BUSCLK pin of the Vr4121 is connected to the BUSCLK pin of the Vrc4172, the BUSCLK signal stops being 
supplied when the Vr4121 goes into the Suspend mode. This causes the internal bus arbiter of the Vrc4172 
controlled by the BUSCLK signal to not function, and makes it impossible to make the HLDRQ# signal from the 
Vrc4172 to the VrR4121 active when USB data is transmitted/received. Therefore, when the Vr4121 goes into the 
Suspend mode, connect the ARBCLKSEL pin of the Vrc4172 to Vop (Since the ARBCLKSEL pin is pulled down 
internally, in order to use this function, the ARBCLKSEL pin must be connected directly to Vpp instead of being pulled 
up). 

If the ARBCLKSEL pin is connected to Vpp, the Vrc4172 internal bus arbiter operates on an 8 MHz clock obtained 
by dividing the internal 48 MHz clock, so that the Vrac4172 internal bus arbiter operation is enabled. 
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* 16.4 Preserving SDRAM Data 


As SDRAM data may be corrupted in the following cases, be sure to take the appropriate countermeasures. 


(1) 


(2) 
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When SDRAN is accessed using the USB function in Vr4121 Suspend mode 

When the Vr4121 enters Suspend mode, a self-refresh command is issued to SDRAM, and while the Vr4121 
is in Suspend mode, the bus can be released via a bus hold request. When the USB function of the Vac4172 
is used, therefore, SDRAM can be accessed even while the VrR4121 is in Suspend mode. If, however, the 
Vrc4172 issues a bus hold request to the Vr4121 while it is in Suspend mode (SDRAM self-refresh mode) 
triggering the start of SDRAM access, the CKE signal will become high level, causing the self-refresh 
command for SDRAM to be inadvertently canceled. This command cancellation cannot be recognized by the 
Vr4121, so if this state continues for a long period of time, SDRAM data may be corrupted due to insufficient 
refreshing. 

To avoid this situation, when using the USB function of the Vrc4172 while the Vr4121 is in Suspend mode, 
input an external interrupt request to the Vr4121 at the same time as the HLDRQ# signal becomes active to 
shift the Vr4121 from Suspend mode to FullSpeed mode. 


When accessing SDRAM while the RSTSW# signal (VR4121) is active 

If the Vrc4172 accesses SDRAM and a bus hold occurs in the period between when RSTSW# (Vr4121) 
becomes active and when the Vr4121 is actually reset (about 90 us), the refresh command for SDRAM will be 
canceled. In this case, because the refresh command will not be issued while the RSTSW# signal is active, if 
RSTSW# remains active for a long period of time, SDRAM data may be corrupted due to insufficient 
refreshing. 

To avoid this situation, reshape the RSTSW# waveform into a one-shot pulse to ensure that the RSTSW# 
signal is active in the Vr4121 for only a short pulse width, even if the RSTSW# switch is pressed for a long 
period of time. Three RTC clocks (about 100 ys) is necessary for the pulse width of the RSTSW#. 
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